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T-^ the Rigfet WoHhipful 

Sir ^«6» FmnJ, Kt . 

C&irfeir ©4'i;e;i<i«f, Dr. of Laws. 
%khard Graham^ 

Comixv^no^; . .^ G9y«)3iaurs tot 
tibe Maoagataaicsuad Rep^ pf his M^' 

Monet widun idbeKiogdopn oiE^gltmi^ 

SIRS/ M 

^nfiderin^ the near nefs of pur Wprfiiips 

relat'm to thts Suhje^y dndyour Trofi" 

ciency in theft affdrs ; to tou therefore as the 
mofi prober Judges, incoura£d by your Worfhips 
condefcbition to accept y do 1 humbly make this 
J)edication ; my Befeich therefore is that it may 
havfi yw( JpProbatioHy and under your Favour 
and Tower be commended to the World, well 
. - !B z knovf- 




\ 



The Epiftle Dedicatory. 

knottfing that it will make its fdjfan eajk^ and 
procure it a more readjf md cheerfitl entertain' 
ment with aUthofe impkyi m the ^(evemey al- 
ways hoping that the Ml^ent perufalofthisfinaU 
TraB willfo enU^en the indufiriout Officer, 
and begetjuch a^efolfttim inhm, thatheJ/foU 
. he able to mathtrntherjufi Prerogative ^the 
Crown in this branch agamji m private h- 
croachnmis '^part ofity efpedt^ that for finding 
the Facuity of a Spheroeidal or Pacabolicu 
Cask, having been much fought tfttr hy many 
curious Entpturers and learned Geometers, hut ne- 
ver attain dy or net ^uhUp?t before m» : lOt^ 
add no more hut my Prayers for the Encreafe of 
yeur'WorCta^i Honour, and RUckyy andh^ 
leave to acquaint you that the grand I>eJ^ <f 
its Publication is to exprefs the Zeal I hear to 
the. ^venue, andthe real JjfeHion and i^uiy^ 
wherewith in all fiunutity IJuhfcrihe my felf 

/ 

Your Worfhips 

moft Humble and Obliged 

Servant an4 Officer . 

W.Hmt. 






PREFACE 



TO, THE 



READER. 






EVery fhrali Author in t^kif Age cdnclu^s if ne- 
cefarj to court i&Xr' Reader with an Ap^logy^ 
not thinking himfelf fecnft , unlefs he hefiffi per- 
Jhade^ to- he good Conditioned, and in my opinion^ 
tifere i^as never mare need, eanfidering the^fiety of 
J^ttmrs and Intefefts that are in /i^r Worid. 

A poor Scribler in thefe times mufl iike an offend- 
ing Souldier run the Gauntlet^ and give every it 
literate feSow leave to claim tliepriviledge of a Lajh^ 
one fault or flip of a Pen being a fufficient reafon. 
without further infpeUion to condemn a whole Book ; 
I vooulamUingly My fomething toexcufemy own 
miflakes, iui' however it kfcan ly no means admit 
every man to he a competent J^d^e : for 

Rough and crooked are the ways that lead to the 
Pr ail ice of f olid Geometry^ and though many very 
accurately have endeavoured to conduS the willing 
through thofe Mc^ndcts, yet few or none hitherto 
have Arrivd at their intended PerfeSion^ 

^Tis an e'afie matter to bear the Name, hut very 
difficult to he an expert Gauger ; this Magazine con- 

B 3 tains 



A Preface to the Reader* 

tah^ fucb Direliions a$ may guide the indHjirious 
through many of, thefe Intricacies. 

tSmihe tkility of this Art h^ing fffeU knotxmp 
to commend, it were Ijtt tb light M Camti before the 
Sun ; And as my utmofl €ndean)ours have not heen 
wanting in the Colk£ifon%foS to what averfights, 
or opiij^s.fif^ ^^S^J^^f^ i^ 



Vacimi^'\whifb^'is mce^,,^ . ^. . . 
^k:^aJir(L^ ^fftlttil^thfte^^^^ 
tialjudifious ARTISTS, ever accounting my Je.^ 
hMfpy^ 4ndthat my L4kem hath itsfnll fewafdM 
fymi ^thm taking advt^tm: hy vy /mfterfe&fOf^ 
/ball i^ittifi^ the Reveme^-mtb anipri cbmpJeat^ 
^tomc ; and Os for the Btrm off^f ftqfs tha%^y^ 
Corre^ed ontly the mofi nmterial^ f^^^gvtry jen^ 
i?te how\t^e:it is for fu^ manp^ho is not ilinde^Jji^ 
ptejudife, td difiiff^tj^ l^v^een a Princprs and an 
hxk^o%%-mifiakes^ fowijhingyouprofif in thefiudyt^ 
ofthefe delightful Sp^0tions v / remain 




A true Friend to all f liat ar^ 
' jNis^hematicaUy altered 

" W.HUJJT, 
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APrifm, 
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The Contcftts of the Book. 

\d CasKs whole Content. . . %^^ 

A SpheroeiJal Cask part empty, the Axefiand'mg Ferfendi- 

' iiuIar^tbeHy^on. 'd ^ - / *\ %6l 

4 SfberjfiJdl u^4raMi^^^ mptj,, il>e Me lym^ 

' TaraUeltotleHortaon. "* ' ^67 
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Uf^af for Round MaJhTnns ip Gdlli^t. , . :^ ''* " ix4 
W^dand Bttng Diameters in PrtAifiioff. / /* V ig j 
:. KSfheroeidfhraStd9idinxCafl^ ^''''iSj 
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■bf the Juihert ixaivSiieAMibKi 
following ColleiSHons. 



EucUd, . Mr.O^kredL 

Vkta, Mr. T^emtm. 

■Mfifan 3-:;, uu .T i, ; 1 il^ :f^/?r/ ,7"\sr.mr '.Ct 






Mr. Wmr, .yMf^Qirki. " 

Mr* Mtjvif . Mr. ^verard. 
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•n\c. 



Intradu^ion 






*■'• . » •• 




^-that intends to make any Pi^E)grefi 

"iii^raBitlal Gaupn^y chj^t firft to 

undeiftand tbi title nature and manner of 
J>ecinMlsy which ofiiU FraEtvms 9Xt the moft 
/^6m^meA^ ;i^i^n^ here whedier akney or 
joynFcK:^^!^ ip^l^mie^ being wroi^hc 
as vhk ^0i^i^47ithout any manner of 
preparatory^iciperaliSn, which in Vulgi^ ir»- 
Etions is abfolucely requir'd, all our EngUflf 
WMtSy Coynss and Jdeafuresy being divided 
and (ulEfralStldl ^it& (b m»ni j^tmmmus 
2r4^ionf, 'Wn^eal^iF they were 'done -Deci- 
m4/(y, all -'^c^rail^hs would be-WerfocmVl 
withcafe-aikd^nlal^e. 
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lA^ 



C H A P. I. 

^« L If 0t at Ion if Decimals. 

ADtekfud frsBm hath its Nnmerstor only iixprdlj 
(the Denominator heing an Unit with of numj^ Qr« 
fhirs foftfonJ as tberfoto ftaess ofDtpmak ittlh i^ffK* 
rotor i) and is diftinguiflied whether k ftandr ^t)9 or . 
oe joyn'd with whde Numbsrs by frofomng >.Pc6fiV 
orCoionia: - 

Hius the Dtmminatotoi \^h x6;.of .05^ k 100; 
of .01 5 is 1000^ audio onj» evc»7 , Q^pher or J^ignre 
frtpond decreafing its value in zDeeupli propor^iu - 

wherefore the fo^fonmg of. Cyphers to ikjpft^^ 
Fr4r^i(»y alter not its value. 

5^. IL Additm and Subdu&m ofDicimah. 

In Addition^ or Sui4t(9ion of Dmrnals^nhcther alone 
or joynd with whole Numbers^ having pladidev^ 
Figure under that of the like value, draw a Une andec 
them^ and Addj or SsikduB as in whole Numim ofone 
Dtnommation^ feparating as many Figures as there are 
plaoss of Deciw^rZf in any of the given Niv9»^x* 

And if the giv^en Decimals confift not pf the &me 
number of places^ fojlfone as many Cjfbcrsgci will make 
diemrfiv^/. 

Examples in Additi99^. 

To %$.!%$ ia.056 

^^j4Wg75 . 7.07 

f«w**l 064046 49.026 



'14 Mtdtiptieatm off)ecimals» 

Prof.' 

PhUe^e Tareels, and if the 5«iw'of the Tarts he' 
equart6*the|^i^,,i;I^«^<tf«iw is traCk. 

Examples' m SidUu^im. 

Fr9m *%4s>^%% yi 

SMuB-^ ^-^ .6 f .104 

irdid'}4iir^»krix>l)e^yb^i£i^r^^ and RmsiftAfitn 
^aqutdtb^ine AAm^ ;ft<mi irhidi the St$hd0&iofi Wa^ 

Bi Mtbiflkafjmi ofpicimabyfhctbcr ^lone, or joyny 
irith^whoje NuDroers, havkg pWd Ac given Fii^ 
Ihn^nQ* under anodier moft cotmnodiouflf for your 
purpofe^ draw a bne under them, and AhOtiplj as in 

Theh to fiod die/^. of the Proiu^ take this -~. 

'■■■■ ''•*'^eii€falRnk. ■ ' ■ . 
' Tie plaeu ef DiciiiiktsiH the Produ^ mS h emol t0 
^mhtbtbeFdam.' 

• « , 

Andif they are iiDt io many, pr^fm as many Cjfbcm . 
as will make them ^9K4/. 

... Exampks. 

,, m% / • 1875 
\ V 05^^ ' . •Qx8i25 

Pr^if?— 734715 

In Miihiplkiiion of Decimals/ the FroJuif is always 
le6 Aak^tftjr of the given iFirfjFirr> as in the laft Ex- 
4^^. Proof 

/ ■ 



» < . » 



■»—■;■- - {»;, 



*P^ 



m * HPU "V «■ 



^ 



Tmfhy the CreSi 
' Cafl: away di#9\«ttCQ|' bQdidioKi£F«rji; and iec the 
RitiuHiuUrst one pa the Mi, and the other on tfaer^jSir 
fideitf die O^ftniiiidply ume XaMwiidbv to|{etfaar,and 
«i^S away tlMif ^pMcedbSsMMttAr o7«r^Gmf^ 
Lafily, caft awi^^ 9*. 6o»»f«h6 PfwMF, and if dUc 

Fr0«/»£F .018115 o 

' But thd noft cntdft Froof «f ACwISF^/fejiwiis by 
i>fvi}Sw{ for the 2VtdNfi^4mi% divided by eidiir ^f tfas 
JiMi0r«4 die i^MtMur » tho«t^< ; . 

Under that Place which you would have (ecur'dj 
fet the Units place of the MtitipU«r^ and write the reft 
in- the Anwr/if order; thenlnc^kdi tipm^^hii Md- 



t^fkr beguk to alN%Iy thcu: of t^ ^Mtiflivifif^ Miifiit:^ 
biuA oxrer it» Owtioas co^ftdim r^iM cothe aH' 
Qi«elediatwoiudh9 hfou^lhimer fiom.^ 
11^ Figures) fettingeT«7re^a^«Pr«ii(^«sg]iia|wida 
the Mt^iplkmi towards th(» ricix hand, mAfWiSim 
of thefe gives you £0 naoch'as Was tobe iecur'd. 

246.9x4 



146.914.. 



I7%8j9g. 



1134570 
74974* 



» t 



m U m 



m» $ P» 



8708.65678 






74074190 

UJ45WO 
491 «>« 

8708.6568 



V 



-^ 



f.!V, 



l^ %#\^:D^^ 



» t ' " 



* ' ' ' .• • •. ^» 

.bDMfim £fD$timai JFrsSmi Whtther akn^ ^or 

umdent (ifmeile) ft>die Pm^!rwtmtitmay Wo 
more plaoos of P«#v/i dian jdip X>N^y^^^ the (^)er»* 
ticm is the Qmcm in whole Numbers :Tnea tofiddtha, 
rii/i»»ofthe^^iii^noi»weUthi2P; .. 



Tie fJsces (fDeci^^km tbt Divi^j 
wfi be eiuid ta tbofe m thg UivUaU. 



And if they are not fo'm^y^ frefme as many Cjfi^^- 
tothe^M^itfv/as wjU^^i^^wchemeguaL 

Let the DmJend}^ 78^ and the Divifir 47.;764« 

Here N9te, that aMiough the DMdend etoeeds the 
Divifir ^ yet before there can be any operation you muft 
poftpone 4 Cyphers^ and yoti may tolce as many more 
as you pleaie according t6 the reQuir'd accuracy; if 
you poftpone 7^ the Exanffk will ftand thus : 

m 

474764)78.0000000. 

Make a Point over the fourth Cypher (for fifar tie 
Divifir 'iVdtdi extend, if flacd orderly under the Divi- 
dend) and demand how many times 47.; 764 in 
78.0000 ? of rather how many times 4 in 7 ? the An- 
mer is once^ place i in the Quotient, and multiply the 
Divifir by i^ lubdufting the TroduSt out of the Divi- 
dend, znk^^Kmmder)&%i<)n6 towhich poftpone 
* - • the 



"^".V'.' 



3)mJtonbf Decithalsl h;; 

ihanext Cjifber for a new DividenJ^ and the Example 
wulftandmus: 



• • 



I < • 



47,3764) 78.0000000(1 
;o 6i3[6a - 



— "s 

Repeat the work again, .and ask how many times 4 
in 20 ? you will find 6 times, fee 6 in the l^otient, and 
tnultidy the Divifor by 6; thus 6 times 4 is 24 from ;o, 
and there Remains 6; 6 times 6 is:|6 and 3 you bor- 
rowed is ;q from 46, and th^re refb 7 J 6 times 7 is 42 
and 4 you borrowed is 46 from 5 !{ , and there remains 7: 
.6 times 2 i& 18 and 5 you borrowed is a; from ?i, and 
there reftsg; 6 times 7 is 41 and'; you borrowed is 
45 from 46 and there remains x ; 6 times 4 is 14 and 
4youborrpw'4 is a8 from 30, and there reftsi; to 
wnich poftpone the next Cypher for a new Dividend^ 
and the »^^£ will i^and thus ; 



• • « 



474 764) 78.0000000 (16" 

Jo6ij6o • ^ 

1197760 

Again, inquire how many times4in 11? the Anfvireir 
is 4 times, place 4 in the Quotient ^ and multiply thei 
Divifor by 4 fubduiaing the Produif out of the Diw- 
dendi and }^q Remainder is 30^1704; the whole (yer^ri- 
«» will ftand thus : 



« • # • 



474764) 78.0000000 (1.64^ 
30613^0 

»i9776o 
50170401 



. Ik. t 



.iQ/ ':rv^ 



Kow 



\ 8 fl^duSim of Decimals. 

Now t^erebeing 7 places of Dicimah in tiitDivij0d 
and but 4 in the Divifnr^ you muft cut odT } in the 
iluotienp to make them equal. 

The Poims above ferve to inform yon how far you 
have proceeded in the operation, and mud be remo- 
ved cne place Farther towards the right band at every Di- 
vifim^ till you come to the iaft figure in the IHvuhmd. 

And after all th6 Figures or Cyf^ers are brought 
down^ as long as there is any RimamJir, HEyoa poft- 
pone Cyphers to it and work thus^ vou may have as 
many places of Decimals as you pleafe. 

Proof by the Cro/a 

Call away the 9*. out of the Dvvideni^ and place the 
Remainder over the Cro^^ as aUo out of the Divifir and 
Quotient^ and fet the Remainders, one on the left^ and 
the other on the right fide of the Crofi, multiply thefe 
Remainders together^ adding to the ProduSt the Remain-' 
der after the Divifim is end^d^ (if^v) ^^^^ the Sum 
cafl away the 9*. and if this iaft Remainder be equal to 
that in the upper part of theCr^^ the operation is true. 

. Dividend 78 ' 6 

. Dhifir 474764 aS/'q 
' ^tient 1.646 . ^/X* 
Remainder 1S4456' 6 

But Diyifion is beft prov'd by Multiplication, for if 
you multiply the Quotient by the Divijor, the ProduSl 
and Remainder (if any) will be equal to the Dividend. 

5^.V. ReduRion of Decimals. 

A Vulgar FraBion' wiil"fe reduc'd to a Decimal, by 
fofi^m'mg to ther Nfinierator what number of Cyphers 

w you 



T 



ya» pkaToir^iMv «i iw«ilhiiikn##9^«9 OMkf your 
apptoachiaM 4tvidinfi ai>Jliib» I^MMWfM 






f rechi<^ to ^Vtciml i» ^ ; 4iMift^fet which fe f J 
of an Jfifiirwittbc.75; ytnebes hangt\ ofaPW 
willbc.7£j iPe»wybdng5i4"<>f^?<»^ is .0041667; 

and I jRiytiqir being ??! of a Pound will b&.bo 1041 7 : 
And «fter«& manner by fuppofing any Div^^ a 
^^%^ l^>9^i<PL you may make siFalhr equa^ terete. 

^#r#j 4iaj( 9^^ Aliquct or E'z/^ parts pnly 0^4 T^h^U^ 
Vumber f^ t^ exac^y reduced to a Decimai J^raffion, 
in al} S'jKn^I^lpmbqrs there will be ftill Ipaie k^mfmJ^, 
dierof^M wl^n there is need of Mathem^icoil eKfSnep^ 
you mult lYOfk by Vulgar Frontons. 

A Cmp€n4^ way to fini tie Value of dry pocimaf 
FtaBim if a found maj be tbxr, 

Fov^fi^F^ure account twice as v^xm Sbiimgs 
as ir contains Uivi^j, the next two FigQ(j» ii^pmfte 10 
many Far^bhki (lefsa in every 14) ^ tb^y cop^aifi 
Units^ and irthe iecond Figure be 5 or ^bov^ $, then 
adkl I ^0 the ShiUmgs before found, tl^ odher Figures 
after the three fbremoft (if any) being only the FraSti^ 
mx£ z Fartbivg are inconfiderable in Praffice. 

ixamfh. 

In ?he Decimal JJJTO^ fih^fifp Rgure 7 doubled 1$ 
14 which are 5i6i£a||f/, noW hdaiutc th^ fecomd F^w^e 
is above f ^ ibbdaA 5 from it^ and account i Sbluing 
more/and che^^i7 are ib many Ain^M^i abating i^ to 
theValueof .777o8;;isijs. 6d, .ih 

JNZ'^e^ that HalfdiQ number of SbiUings is the Deci* 
md^SUUings. 

C % But 



20 



^h^nj>fj)edmab0 



But it being troubleibtiie to vcdxscG VkJgar 
this way to Deeit^als, it mUi^econyeaiem-fb^ the Pro- 
Bmmer to have Tablets ready prepared of the moft 
eminent known parts €£l^jn^^ Weights^ Meafkn^ 8a:. 
fiich as are moft iutable ^>h^ occafion$|^ tjwo whereof 
follow^ whofe ufesare fo e^ that JEjc^/e/ are needled . 



• f fr • — ^^ 



Intejrer l Pound 



Pm\ Decimals. 



10 .0416667 
9-0375 
8 .03 3; 35; 

7 •0191667 
6 .015 
5 .010833 3 

4 .0166667 

5 .0115 
1,00833333 
11.0041667 



Far.\ Decimah.' 





^igr.l Decimals. 



7T 



51^.0615^ 

.0416667 



1 
I 



A Decimal^ FraBim is.i^c*d to a Vulgar^ by multi- 
plying the given Decimalhy t\\Q next lower number 
of'kAOwn parts of the: J»/^<r;for the Pr(^^i#£? fepar*- 
ing a&many Figwres towa^ ths right hand as there 
are places m the given Decimal is the Value in that 
Demmination, and fo.pfopeed to the leaft known part 
or the Integer. ..,..:,-. 

Examftt. 



I 



-'IBxtritlHM n- ^he Smatt-mt, 1 1 






.777803 I)^^/a>p^^ 
ao SbtUmgs tn / ^^ 



SUB. i5;.54ii566o 

1 2 Pence in a Shilling. 



-. T 



Pence. .6^1999910 ■ . 

4 Kirrft«!ff i in a Pemtj. 



i i i I ' I ■ 



jpartk' 1-9999680 



4 ■ * . < • k «>/ 



.75 Decimal <fi ^ .75 ?«^^*A«,Hc»r. 

• : 

> 

§• VL ExfraBim of the Square-root. 

.Defin. 

[(f 5<}(Mre Numher is produc'd b]sr the Muhiflication 
of any Nwwier into its /JjT; as 36,15 a 5f««re N«H»»i«r 
v*ofeS«/« or 2l(»J« 6, for 6time$6 k 56. 
^A^fce Numbtrs are either Si«g/<, or Compomd, 
S/«g/< are diofe whofc IJcefi confift only of owe P5- 
£«re, , as in the foUowing»7'4&/<^. 

' Square tJufftbtrs. I I | 4 1 9 U61t<U6|49l64.!8i .. ] 



Compomdiro aU thofe above' 100, and before you- 
can begin ii{o ExtraBim, they muft be prepard by 
P»»^«rtw» after tlus manner: ^^j^^ 



Make a Toint always over the place of Umij^ and 

over cvtryfectmd fi^eajRer thus ; (;44 ^^ Number 
of diefe Pmr/^he^sthedMr^ or initr many J^cr 
will be in the i^itiitf . 

But in Poinfini the places of Dn im^ Js you moft 
proceed after the ume manner frott the i^ bmii to- 
wards the Ttgh. 

The JRf ^y^ why j^u Point eveiy /mW Jt^t is be- 
caufe the Stfuare of the greaufi Ihaidmr imder lo can 
confift but dfttrtf pkoss. 

Having thus Pointed the ^ven JMnm^^ oa the f^£r 
hand thereof draw zcrookeJ line as ^oatb for a J^mN- 
r»^ in DiviJiOM behind which to place the Rm: then 
procsedi, luid 

I. Inquire #kat is die mi^ff/ Rm oontdaVi in ; ? 
the /&/? Member towanb mt left hsnJ, which you mil 
find tobe i^ and its S^fuare i, which iubdbift frcmifj 
placeing i die Root in the iluotiem^ and the RsmainJer 
underneath; 

[Thf is tbefirfi work^ Mni is no mere to %e repeated^ 

To this Remainder fojlfone the next Member^ or the 
two next Figures for a Dividend^ and the Exsmfle will 
Iftofdthos: 

1. Doutsiletlie ^or/Mrr aand it tttn^'h, wttch fet 
before, a « for a t>itrifir^, dra wirtg a wwAi i line brfore 
it towards the left hand as ikHHi/i^. 

1(Tbisipork iste -he repennd far finding evtrj Ftgure^ 
Then irttitiire how many tines a in 15 ? x^bieb 'is one 

yhtcepert efibe Jfkuk if Ifi^ity according to Note U) you 
^wiU nnd 8 times^ place 8 in the ^otient, and alio after 
i^er the l>ivifi^ %, ^md muhipJIy a8 by^^ iiibdufting the 
Trodi0s as in Divifion^ thus 8%imes^ is 64 from 7; at]3 
ihereremains 9; 8 times ais w^ and tyouosifiried is 



E^slUmif the Sftdre-roffl ij 

£r9iiftif and ther« reAs %; to whidi J»fipote 44 
ens next Memttr Exaant Viv'tdend^ and me ExMitfie 
will iuod thus: 

2944 

i* Double the ^atknt iS it makes %6 (ov a nt'fit 
fiMfir^'wh^ wiU Defbbnd Stimes io ^^^i let Sin 
die Sgakm^ and after the Pi'^i/ir s6> ana multiply 
&6S by £ iubdu^9inK the Trodu&s as in Dmifan^ and 
there reds o^ whichlhews it is an exaft S^umrt Numkir: 
3oe the whole ai^or^ 

m m % 

- »8U5? -, . 

j^8) 0944 



• • • • 



1 

tf the^ n^m Number be not an exaA Square, f^fif!>9^ 
To many Bmwrks or Parrs efCjfbers as oo^ oqoo^ &c. ac- 
cording to the defired accuracyi and ektrad its Reet 
accordmg to the former Rules, and fb many Poiuts as 
were plac'd over the FraSion, fo many Dtfimals will 
be in the S^or; 

But inthip ]^cPraSumiftb^ Cuhe-reot you rauft po/ifone 
£6 many Teruaries ef Cyphers as ooo, oooooo, &c. 



I. Nefe^ that in Peking how often the Divifcr is 
<:6ntwy(i'd Jn the DMJeua, you muft confider that 
what you plMe in the Quotient muft be alfb plac'd after 
the Dvvif^r as apart of it^ whereft>re having multiplied 
the Diwfirhy the lafi^ Figure in the Qmtieutj if the Pre- 
JiuH exceeds the Dividend, or the Remainder the »ex^ 
DMfor the work is erroneoos^and zkjfer, or greater Fi- 
gure muft be placed in the ^eeient. 

m 

C 4 a. iV<?/f, 



24 ExtraSim of the S(piare-rMt. - 

1. Not€, that the Divifit when multiplTd mvA not 
rpach by ^f flaee fo far as the pkcse of I7i»/p^ in the Di^ 
^idenJ; for in eveiy Fewer each part is to nave fb ma- 
ny places left vacant as there are Cyphers underftood to 
be wanting^ and C(Mifequently each of the mermedun^ 
Species to ftand one place more towards the right 
hand, a$ having one Cjpber lets than that Qe^tt above 

it . • ' •'■. • . ^ • ^ 

And if the Dimfor exceeds thfc pmieutar Dividend^ 

you muft place a Cypher in the XlmtieBtj and afta: the 

, Divifor alio, then pt>ftp(me the next Memher^ and pr6- 

ceedasbefore. 

Trotfhj iheCrofS, 

ft • 

Caft away the <f.<mt6i^gi'^eniTumber, and place 
thtRemMnderoYtviihcCroJi, and alio out of the IS^i?^ 
placeingthelff»4i»iifrorieitKerfidet)ftheCr^, which 
Square, and to the Pr<?^irflF add the Figufes remaiffii^ zS- 
ttv the ExtraSfien is ended (if anj) out of the Sum caft 
away the g'.and this laft Kemmndetyfi^}^^ equal to 
that above the Crofi, if there be error in the operation. 



Given tJumher 39344 

Root , 18; 

Remainder q 



«x« 



Bat the mofl; certain Treaf is by Rtetmfufiait, onnaI> 
tiplyiog 188 by 188^ for the ProJu^, andRtmattuler 
(4fM;)mllheeqa3.lto the given Niimitr. 

The ResfcH of this Rule is clear by Akeiri^ for let a 
Uumhtr be made Bimmial, and divided^ into any two 
Parts, put (a) for the greater, and <b) fw the lelfer then 
py Afyfkipliefftm,, . >. . . .. 



a+b 
; aa4-ab 



III Words thus: 

, HtSqusreyif the Simofth Vmts 31^ U efnal to the 
Squ0res aflmbtbt Varu^mm two Rgihmgks eomfrif^ 
imJid mJer the fami Parts. 

And thx& SfntbetkaBy demanRrAted 4EttcL%J 
I^theZwAjBmFiG.i. j=i88bedividedl 1808 

into two p^rts, 'uiz^ CB 1 80 and AG 8 —1 180 8 

Greater part CB Squar'di=HE-^ 52400 

Re<9ande of AC iand eB=CI. — • ■ ■ .^ 1440 

RepeatU r==:r===3r=:= HD — ~-. 1440 

Letter part AC Squar'd==AH — 64 

■ • » _ 

Sum fe the intire5'jr«<ire==A3E' -^ ^344 

^ Again Fio.i. 

Let the ^w«i Numher be 5 5 544 reprefentcd by the 
SijiMre EF v^hole Square-roGt EG is requir'di and be* 
caufe it is known tKat the Root wHl confiflof three JFi- 
guress iuppole EG to be divided into Hjuidl^ ^that 
the jS-j^ Part may be equal to EH, the fecond to EI^ and 
die third to IG then : 

, I. Inquire the greateft Root in 3 or !{oooo^ which& 
I or 100^ and its Sfuare i or ioooo=:EK which lub- 
duA from 3 or 35;44j ^^ ^^^ remains the Gnomon 
HPF=a5244* 

1- Double I the firft Bgure in the {^ient^EHf 
and you have SK^=^ or 100, and the Rectangle SL= 
JO t)i9 Gwpw» PLH 153, or aygoo^ therefore if you 

divide 



%4 Ikmii^riilAm tf the S^^^ 

divkle a5;oo by loo, or %$ bf%(ix.) SL by SK the 
ffmttenf will be KT 8 or 8o> wWch added to SK the 
Sumis%i, or 186 = ST whidi AuldpliM by 8or 80^ 
znithcTroduS fubduded from 15 ;oo the ItoxMiniArr 
is 19 or 1900. t\ 

;. Double 18 otj^tbe two firft Figures in the 
J^i€^=NL> and yMi hii?e }fL:=:i6 or 360, and the 
ReffangleyrEzzto thcGf$ommb^ 2944>thfm£cre if yoil 

4md6 ^m^h^i^ (^^^) VF byVL4ieigif«Miir isLXS, 
wliieb tMtfd to VL di« 5iwi9«VX %i&, which miiiti. 
pU'd by 8 and thtVroiiuSl (ubdu^Bd tern i944»di^ fir* 
iMiiiff^ is o> therefore i88i$dbe&in«£G» tbeiSffAof 
J^j^iir? EH^ Md die 9qumirf09$ of (5}44the Mmfar 

r 

A Ci«^^ Numb(r}& produced by the Mfihipli$a$im of 
any Number into its 5f ^ and that Vroiuh again by 
the Koor ; as ai6 is a CMif liumter whofe tS/^e ^ ii^0f 
is 6^ for 6 times 6 is 36^ and 6 times 36 is ai 6. 

• • - * 

t^h Uumhers are either Single^ ov Compound. 

SmsU «r!t thoie ^&)(e £ia^Qoafift onif ofmeFi^ 
jpirf # iB the aaouBMd Tiii^. 



>i*W<i.TV Tfc -- i niiaah^M^hiiiiJ^ 



I Cg^g Nkw^ct-j, 1 1 1 8 \^^ 164. lI^^^lI6'^4jl;^^^7l<^ 



Mt t> JtoKT. .1 1 l> I < i 4 i f I ^ I 7 I » 1 <> 

Ctmpomed ate all tboie above looo, and before you 
caii bcpn the Efttra^kn they muft be prepared, by 
"^ ^ • afcar this manners 

Make 



Make a Tamf always over the place of Unity ^ and 

ot^i»v«ry^^ Fffpfn after thus ^6444^67^ thetniin- 
ber of thoie Paints Aews the R^t, or how msaxy F^ 
;^ei willh^ mitkc^i^ft/timt. 
' Botm i)h;iiwiliib yM imtJ, 

Hie jetii/i» wly}ry9a Fatertirer|r tkird f^gnr^ i% be- 
cauie the Cube df the ftem^ Nmmter mder 10 will 
coHiift 1>itt^tiireef2mjr« 

And Ihas^^oamay i^Dceedin B^k^ih^ {^obsisf 
Mff higher IVu^. 

V £^e<NA the 9#irhatfi4 thereof bdihidwittdim 
liie K^^al5«« Ad&r a^^i^iai^riiiij/^ tbehpro- 
<BMd^aiid 

t/ iniiiiBJ^ w^at k the ftreateft fiior coc^^ 
the ficft JldfoM^fr «owar4s tihe A/^ iUiw/; wUch yoiai^l 
find to be i^ and its Cube i^ which fubduft trom 6, 
placing I the R^ in diofyofkn^ aoddie RemainJer 
underneath ; 

\Tlis is the firfi ^eratim, miis mmote H birenewJ,J 

To diis Remainder fofipane the ne35t Member, or the 
three next Figures calling it rhp Rrfahund ("ie.) that 
part of the given NmAkr whichis yet^ be refoh'dy 
and the Example wiU flandthu&r 

6644671 (i 
5644 / 

2. Sguaie €ie Jl^smem^ and triple the ProduSf ; fht» 
once 1 is 1^ and g times i is ;^ wtiich fet before 5644 
for a Dtviihr^ drawing zcreokedkneh^S&c^ it towards 
the &/^ hand as in D W5ffo» : 



a 8 i^ratim ffthCuhe^ml 

\tbit work is to he refeatedfir findbig ev&jf f^r.} 

Then inquire how many times ; .in 56? the an« 
Iwer ]s.8'tinfesj iet 8 in the Qgotim^ and multiply % 
bv S> letting 14 the Pr^iiy^ two {daces (hoit cn^the 

' pkoe ■ c^ UmOjfy (accorJh^. to Note H.} 

!Next triple thtfirfi Filffre in the (Imtiem^ and mul- 
tiply it-by the S^f^re o£§ the lafi Ftgwre ; thus 3 times 
I is ^3 and 64 tmies 3 is 191 whichletone place near- 
er the place or UiMTx; LafUy Cuhe % which is f ix^and 
let it under 4 the plade o£Umty, then add thefe three 
TroduBs together and they make 48;a; whidi 
iubdudied from5644 there remwis 8ia ; to which^i^ 

' ^mir the next Member yov the three next Figures for 4 
new Refilvend, and the Example wiU ftand thus ;r 

6644671(18 

5644^ ^Refolvend 

' • - -fix ' • • • 



48 :{ 1 Suhdueend 

81x67* Rejohend, 

;, Square the Quotient ^ and triple the TrodiS\ as 
18 times 18 is 314^ and ; times 314 is 971 which 
place before 81 2672 for a new Divsfor^ drawing a 
' troohed line before it towards the li^ band: , 

Then Inquire how many times 971 in 81 16 the an- 
fwer is 8 timesy (et 8 in the Quotient ^ and multiply 971 
by 8, placing 7776 the TroduB two places fhort of the 
place o£ Unity ; next triple the two firfi Figures in the 
Quotient and muldply the Produ^ by the Square of 8 

the 



<^ 



»9 



the la^ Ikure, thus g times i8 is ^x, and 64 tifnes'$4 
is %4<6 which '&t one pkce h^er tne 'plaoe of I7ii^; 
LsirnVjCuhe 8, which is 511/ and fublcribe it under 
the place dEUnit^^ then add theie tlir^ TroduSs toge- 
ther^ and the7^ftf/is8ia67ij whidi fubduded from 
the Refplvtnd the Remainder is o^ . b^ule it is 9n exaft 
Ci»i^ 2^ Jer ; See the whole i>per4ri(?» : 

> 

; /^ 6644671 (i88=l?i>(?f 

^ ' 3)5644 Refchend 



14 * * 
19a • 

. 5IX 



48 ; 1 ^-"-^Suhducend 



971) %l%6Tl-^Refol'Vwd 

7776-. 
3456. 

5IX 



8 1 ^6^^—Subducend 



I. JNiffj that when the 5/y^^rM^ exceeds the K^y^A 
•T^cffi, or the Remamder the »ex^ Divifir^ the 22;^A is er- 
roneous and a lefTer or greater jFiftrre muft be pJac'd' 

inthei^^i^^r* 

a. Note\ that the Divifer when multiplied muft not 
readi by two places ib far as the place ot Upitj in die 
Refohend: And if the Dwi/Jr exceeds tho particular 
Refolvendy you muft place a Qpi&^r in the .Quotient, and 
rii'tf Cyphers after the DtvifoTj then ^fipone the next 
Member^ and proceed as before. 



jp Denrn/traMfKftheQihe'not. 

« 

Wrocffy the Crqfi. 

Oiftawaythe^*. oatofdiCfhHnNtmhir^^ifst 
tiy^RmainJerWGcth^Crofi^ aodal&oat ofthcAMfji 
and Dlaoe the RgmfunJer om either fide of the Cr^, 
which Spjuari and caft away the 9*. out of the ProJua, 
fitting me lteimj»irr on me other (ide of the Cr^^ then 
multiply thefe two RmainJers together, and to the 
TtoJuSt, add the Ftgttns remaining after the ExtrsSHom 
is finiflied (ifofrf) out of the Sum caft away the 9*. and 
thb laft Remainder will be equal to dut over the Crofi, 
i£ the workhc true. 

9 

Given Numier 664^1% q \/ , 

Root 188 *7V^ 

RemainJer^'^ O 8 

But it is moft certainly prov'd by tUcomffitim, or 
multiplying 188 by i88j and that TroiuS agam by 
1 88^ for this laft TraiuB and Remainder (if a^q) wiU 
be equal to the j^ivexi Numher. 

The Reafon of this Rule is evident from Alj^ebr^ for 
ht SL Number, or r^bt Line be cut into any tv^o Seg- 

^^Mff^^j put (a) foe the greater, and (b) tor tfaokfler, . 
then'-—* 



t+b 



a44> 






i««arilMa- 



aaa-f-xaiM-abb 

f" ' ' ' 

let Words clwd: 

7l(f Cuki rfih Sum «f riS< Sterns )Mi ^« f^^i l» 
tie Culkis rfM tie Segmems, more ) times fie 8fu»eef 
tie greater mtdtiplid b} tie kj^, Mrt ) times $ie Sftmt 
(ftielefftrmnltiflUbyfiegreaur. 

And tliBd SjntbttkaSy Demonftrsteoii by Ammv, 

Let the Lint CK= 18$ in Fio. ;. be made Bino- 
mkiLaii^ cue into two Segments^ •vis. CI 1S9 
andIK.8; , . 

Greater Segpaent ClCub'd 58;aooo 

CISquar'd= J1400 muItipUMby VHV ---^go 

t= 1 19100, which tnpl d is J ^ ' ' 

lK:Squar'd=6^mu}tiDU'd by CI? . ^^ 

=11 510 which tripFdis J **''^ 

Lefler Segment IK. Cub* d • 5^* 

Sum is the intireC«^» • ■ ii.i"rv 6644671 



1 2 Jkmonlhratm <f the CuBe-rwtl 

S. Ordios. 

If a Number he divided inio mij two ?mrts^ the tube ef 
thewhdeieeeptaltotbeCuhescftbeTarts^ more % times a 
Solid comfrebended under the Whole mid the farts* « 

Demonfiratim* 

JrL • • • K^ • • JD 

D.. .;.-*G...JK:,;.; M 

Let DM be the S^mtte o£ ABj which is equal to the 
Squares of AC and GBj more die double RtSangle com* 
prdiended under AC and CB; liet DG be the Square 
of AC^ GKthe^fMTf of CB.and Yiyit\}Q double ReS-^ 
au^le ; now it is evident by the definition of a Cube . 
diat if you multiply ABby DM^ the Produ^ will be 
the Cubet^AB, therefore the reipeAive parts of AB 
drawn into the relpeftive parts of DM will produce 
the fame Cube, 't^iz,. AC drawn into its Square VG. 
gives the Cube of AC^ and CB drawn into its Square 
GK produces tlie Cube of CB; theta multiply AC by 
GK, and CB by DG, alfo AC and CBby KM : Atxd 
forafniuch as KM is equal to the double BxSangle coifh 
piehended under the parts AC and CB, it is manifeft 
mat to multiply AC and CB by KM is the fame as 
to draw AB into KM : And to multiply AC by GKs 
and CB by DG is the fame as to draw AB into the 
Re^a^gle; wherefore the Sum of the Produ£ls of all 
diefe Multiplications (or the Cube of the whole AB) is 
equal to the Cubes of the Paris AC and CB more three 
times a Solid comprehended under the Whole, and the 
ParPf, which was to be Demmftrated : 

, Arid the Algebraical Proof is as follows, put (a) equal 
to the greater part (b) equal to the lefler part then by 
Multiplication 

• a+b 



Detmftf'titioJi of the Cfhe^fWU x i 



a • 

< 

tta4-ab 
b 



-•—4 



aalH-abb 



m * • I ' ^ II « I. , I * 



aaa-f'jaab-f'?^M>+bW> 

And of this I iuppbfe dierd njsy be made a f^^^ 
ther improvements 

. -• • ' • ' 

Note^Th^t the Andmts made great ufe of ^4 
f e^rdf in their Inventions tho they feem to take 
little notice of it in their ^ritif^i and ,#ave it 
ih dieir Dembnftf ktions^ Which cauled jkmim ^ 
learned Sfohiard thus to coitiplain : 

O b(W TifeO bid a heen ifthofe Auihri ii^po havi 
vmnen m Mdtbewatkks bad delivered to m tbeir 
Jnvemims in tbe fame n^ay, and with tbejante djj^ 
fcowrfe oi they werefomd out^ and not as Ariftotla 
faitb of Artificers in Mecbanicks^ wbo fiew us tii 
Engines tbef bdve made, but cbnieal tbe Artifice ti 
m^ke ibem tbe mork adniired ! ' 

. Tbe met bod of Invention in diver i Aris ii *very 
different from tbat^ of Tradition wberein tbey v/ere 
delivered \ Hot' areii)etotbinktbataUtliofeTro\ 
iions in fiudfd^ W Archimedes ii^ere in tbe 
i^i^ found outg ^ tbiy are, how delivered ig its. 

. . H riopirisi 
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Hoping that the diligent Gau^er doth by this 
time undeHland Dedmm firsBums , I Ihall lead 
him a ftep farther and defire him to take notice 
that in Ge&metry there are diree kinds of Magni- 
tudes^ viz. Lines, Suffittts^ and Solids, nature not 
admitting of any more^ Length, Breadth^ and 
Depth taking up the whole dTfpace. 

A Line ham only Lngdry whole Boundaries 
are Points, 

^5'i^/tfrtf.hathLengthj and Breadth^ whole 
Boundaries drfeiliiidi: ; t 

A Solid hath Lengthy Breadth, and Depth or 
Thicknefs^ tv^hofe BoundsiriGS ^e Stfif^K^. 

Every of tjiefe three kinds' rf* Magnitudes is 
meafured by fome known kind of Magnitude 
thar. is -Homogeneai op life eb^i^ j(tl£ 



K^}L4ne' Aismea-^yU^ V. ^ Lineal ^ ' 

A < Surface >f»red / Stirface > as ons < Squate ^tlndr C?tf 
t Solid T^^ KSilid y C Solid J^ 

■ toiown how rmnygSiry^^^ ^ ^ ' IsSd^ 

Then is the (Mntity en Content rfekhfer of 
thefe Ma|5fiitfldes faid tobe known. 

Now the Gommoa Measure for Qau^g is the 
Gallon, and that is of ^vferal Dirte^ibns, €3^ 
which there are now allowed atid uled in England 
three forts x'/^* 
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Cubidk 
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Troil.u 
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CfaS^arct 15 

Proi/. I. Fl G. 4. 

* 
Givm A B ^4* Side of a S^an; to find the Ana, 

Dejin. 

A Square is a Figure contained under fbuf 
equal Sides, and four right Angles as ABCD. 

Multiply the Side into its felf (which is cal*^ 
led (quaring a number) the Produd: is the Area 
in Inches^ which divided by iSi, or multiplied * 
by .001 5461 (the Quotient of i with Cypher^ 
divided by aSi) gives the Area or Content upon, 
one Inch in Ale-Gallons, &c. 

$. Or hj the Table of ReSH-lineal Figures. . 

Enter the Table with the Inches of the Side irf 
the firft Column towards the left hand^ and the 
Tenths (if any) at the Top^ under which in that 
Column dire&ly againft the ^de^ flands a num-^ 
ber which multiplied by the Side produces th^ 
Area in Ale-Gallons^ ieoarating as many Figures 
as there are Decimals in both the Fadors. 

Note^ That' the Numbers in this Table are 
found by a continual addition^ therefore if thel 
Inches given exceed the Table^ take the number 
^ainft half^ and doubling it the ium is the nunif 
bcr required. 
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.lAg4mft theSide in^tfae firft Cobtntij atidoii^ 
erqie Tenths (if diere be i any) at theT(9 
fiands the Conteixt u^ doef lodi iHthoat any 
more trbuUe. - ^ 

N«r?^ That the Square of any Skb divided by 
i8x or indttphed bf ^00^546^ gives the faverau 
numbers in dus Tablet 

'Bka to calculate it ^^ftear this; manner w<>i4d re- 
quire pxqfii dmcj therefore i&diM;,t^^ 
fermi€s 4ar€ t^tMl kmsL*^\^ nude dtjt an eafie Col- 
leAion^ yetitwillbe inecei|Za^ toeipunine the 
woijc at evqry 5 or lol Indbesj or as often jisatay 
doubt ariieth. thefiiUQ|ino(eampAe ifiH make it 
plain aind ea$e. 
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112.2284 

113*4937 
114.7660 
116.0454 



17.2030 
18.4959 

19.7959 
21.1030 
22.4172 



^3-7385 
25.0668 

26.4013 
27.7448 
29.0949 



1 17.3320 
118.6256 
119.9263 
121.2341 
122.5490 

12 3. 87 10 

12M0CI 

126.5362 

127.8795 

129.2198' 



J 0.45 12 
32.8151 

33.1860 

34.5640 

35.9491 



130.5873 

i3i.95it 
133.3*35 
134.70*1 
136.0880 



37.3413 
.38.7496 

40.1470 

41.5605 

42.9810 



137.4809 

138.8809 

I140.2880 



141.7022 
143.1*35 



44.4087 
45.8434 
47.*853 

48.734* 
50.X902 



144.5518 

145.9873 
147.4*99 
148.8795 
150.3363 



51.^534 

53.1^3^ 
54.6009 

56.0853 
57.5768 



151.8001 
153.2710 
154.7490 
156.2341 

157-7*63 
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TrekL x. 









f .' f 



Mokiply the Ai«a b| .t^i> tiw Prodofft 
Ajvain Indies, wlwie SqulueRooe s thefi 






i-» 



n* . 



Jroi^. 3. 



> » • 

' "f- ' ! , ■ ■ 

An OUoiig k I ^ FiipfUi^ ocmtsu^ 
.iii;hc*Angles^^atid fear fidesj any two of which 
being oppoiite are parallel^ and of one leng^ , 






Tbe0r. 






• V 



Multipiy AB> hy SQ the Prodnft Jsche Ai«a 
in Inches^ whidi divided by %%%, or muldplied by . 
oo;5^i gives the Area^ or content ac one Incn 
deep in Ale-Gallons. 

$. Orlytbe TahU cf Relfilmal.Ftgttrtt. 

*' Multiply the.Tabubr number peeing to either 
of the iides^ by the other^ the Produd is the Area. 



$.0r 



' k - , 

$. Or i^ /&r Tetrdgcnicd Tahk. 

'Multiply ABby ft(i the Squ^t^ Rppt of dw 
Produ^ is the fide ofa Square equal to the^O^ 
long^ -againfl: which in th^ proper place of meet* 
ing ftatSs the Area. 

' f , jpr r^>or» reaijfy hj tie "J^e <f^qti^f^j 

With the Produd enitpr the Table^ and having 
found it in any of the Angles againft it in the (ide^ 
and over it at Top (lands the Root: 
' And thouf^ tfaeProduft oonfift of Dedmal fra- 
dions which the Table gives not expreflyj yet 
knpiidtly and virtually it doth to iuch as under- 
ftand Decimal Multipiica^on^ for you may look 
them as if then^ were whole numbers^ aqd then fe- 
par>ate half (o many Fig^es towards the right 
•naiid of the flooc as there were Depimak in Ihe 
given ProduA. 

Sticb a Tabu I gave you asfsr as looo in tbefirfi 
Edition, and have mw cmnmted Htoi dooo^ becaufi 
cf its admiraHe ufe in the jfeedy folutim of okj ^ttc^ 
jtim tbm nquk§s tke gxtri&i$n of a Sfuart-r^, 



I « ■■ 



Jl\ 



A 



TAB L E 

op 

SQUARE NUMBERS 

By whiA the 

SID^ OR ROOT 

Of any Square Number between o and i oo 
Millions may be readily and 
' ex»&:\y difcovered. 



square Numbers and their {f^oofx. 



1 



Rotn 



I 

& 

I 

4 



/ 



i 



loq 
400 
900 

1^00 



III 

441 
961 

1681 
1601 



144 


169 


4*4 


U9 


1014 


1089 


1764 


1849 


»704 


1809 



196 

1x5^ 
1936 
2916 









9 

10 

zx 
II 

16 

»7 
x8 

*4 
25 

.26 

»7 
l8 

»9 

JO 

5* 
?3 

?4 
?5 



1609 

6400 

8i#o 
xoooo 



5731 

5041 
) 6^61 

8i8x 

loiox 



1 1 



r 



XllOO 

.J44PO 

" ' J9600 

21500 



r 



1/ 



t.4. 



X1J2I 

X4^4i 

i9^8i 
21801 



I 




4096 

547^ 
70$6 

88^6 

I0816 



11996 

-rA597$ 

* 107 JO 
15716 



15600 
18900 

,JMOo 
40000 






!>«ii( 
19141 

357^1 

3«4«i 

4040 X 



*in 



r 



I«i6244 
19584 

5Ji»4 
3^64 
40804 I 



26569 

19919 

4x109 



C. 



16896 
30176 
33856 
376J6 
41616 



I 




58081 



!^' 



it. 



J8J64 
_«Ho4 



.. ^4009) 



m 



/"!^oY76 

S^7S6 

5953^ 
54516 



67600 
71^00 
78400 
84100 
90000 



68ixi 

7344* 
78961 

84681 
90601 



68644 

739^4 

795*4 
85164 

91104 



69169 

74519 
80089 

85849 
91809 



69696 

75076 
80656 
86436 

91416 



96100 
161400 
108900 
1 1 5600 
121500 



967x1 
X03041 
109561 
xi6z8i 
115101 



97344 
103684 

110214 

I I 6964 

113994 



979691 

104319 
110889 

I 17649 
114609 



98596 
104976 
X11556 
118336 

I ■! I < 





S*^ 


rt Timbers and their ^(^s* 


6j 


Em 

I 


1' 


'. 6 


i 7 


8 


9 


11^ 


\ ^^6 


X89 


3*4 


}6i 


» 


6x5 


€76 


7*9 


784 


«4I 


I 


IXXf 


1x96 


1369 


M44 


iUi 


4 


2bx$ 


xtx6 


2x09 


*304 


-S401 


6 


30x5 


5156 


3*49 


3364 


J48i 


4**5 


4356 


4489 


4614 


475i 


7 


56x5 


5776 


59*9 


6084 


6141 


8. 


7**5 


>39^ 


. 7569 


7^44 


i9" 


9 


90XJ 


9xx6 


9409 


• ' 9604 


^80} 


XQ 
XX 


xx6x$ 


,11*36 


11449 


' 11664 


ii8?i 


XJXXJ 


13456 


13689 


139*4 


I4I61 


XX 


15615 


15876 


161x9 


16384 


16641 


^l 


i8ix5 


18496 


1876^ 


19044 


193*1 


14 


XI015 


X1316 


• X1609 


11^04 


XXXOI 


»5 

x6 


240x5 


*4336 


I *4649 


I 14964 


, x5*8x 


27x15 


X7556 


X7889 


28124 


28561 


17 


30625 


30976 


. 313*9 


31684 


3x041 


x8 


34**5 


34596 


' '34969 


35344 


357*1 


^9 


380x5 


. 38416 


38809 


39*04 


39601 


*xx 


410x5 


1 4*436 


4*849 


43*64 


4368J 


4624^5 


46656 


47089 


475*4 


47961 


XI 


506x5 


51076 


515*9 


51 984 


5*441 


»J 


. 55**5 


55696 


56169 


56644 


571*1 


»4 


600x5 


60516 


61005^ 


6x504 


6x001 


x6 


6foi5 


65536 


60049 


66564 


67081 


70125 


70756 


7x189 


71824 


7*361 


»7 


75625 


76176 


76719 


77284 


77841 


x8 


812x5 


81796 


8i}6j^ 


?*944 


^ 835x1 


»9 


870x4 1 


87616 
916^6 


88x09 


88804 


89401 


JO 


930x5 


94*49. 


94864 


95481 


99**5 


99856 


X 00489 


10(124 


101761 


3» 


X056X5 


106x76 


106919 


.1075^ 


108241 


35 


U1X25 


11x896 


1x356^ 


i 1X4*44 


"49** 


34 


1190x5 


1x9716 
1*67^6 


1x0409 


121104 


1x1831 


-Jl 


xx6dx5 


1*7449.. 


128164 


1x888 t 



f 



if' 



Root 



3^ 

J9 

40 



4» 
4» 
4J 
44 

il 

46 

47 
48 

49 

|o 

^' 
5r 

53 

54 

55 



5^ 

57 

58 

59 
60 

61 
6z 

^i 
64 

61 

66 

67 
68 

69 
-70 



«r***«w«" 



^6 Sipiare l^JtmUrs and their ^^$iits^' 



168 1 oo 
176403 
184900 
19^600 

207.500 



^11600 
2x090%) 
230400 

240100 
250000 

260100 
270400 
280900 

2^1000 
501500 



313600 
324900 
3 1 64OP 
548 1 00 
360000 



372100. 

384400 

396900 

409600 

412500 



4 J 5^00 
448936 
461400 
476100 
490000. 



3: 



4 



119600 


. I3032I 


131044 


136900 


I3764X 


' 138184 


144400 


1451^1 


M59*4 


152100 


I5288I 


1536^4 


160000 


160801 


161604 



16891 

I77U 
18576 

19448 

20340 



21252 
22184 
231J6 
I4108 
25100 



26112 
27144 
28196 
29168 
Jo 360 



31471 
32604 
il7S6 

3491^ 
36110 



5753* 
38564 

39816 

41C88 

41380 



43691 

45014 
46376 

47748 
49.1.40 



I 



13176^ 
159129 
146689 

154449 
161409 



r 



169744 
1782,84 
286^14 

195^64 
204364 



170565 

'178929 

187489 

196249 

, ' 205201P 



I 



»»3444 
222^84 

»3i3»4 
242064 

^52004 



214369 
213729 
233289 

243049 
253009 



262144 
272^^84 
283014 
293764 
304704 



263169 

.i735''9 
284689 

294849 
305809 



315844 
^7184 

338714 
3 504^4 

361404 



316969 

3 18 J 19 
}39g8^ 

251)549 
36360^ 



374544 
386884 

^99414 
411164 

415104 



375769 
388119 

400^89 

413449 
426409 



458^4 
45158^ 

465114 
478^64 

491804 



439569 

'452919 
46648$ 

480249 
494209 



13249^ 
139876 

147456 
155*36 
163216 



I713945 

179776 
188556 
1971^6 
2061 16 



2.1J296 

224676- 

23420 

244036 

254016 



264196 

174576 
28515^ 

291936 
3069x5 



318090 
319476 

341056 
351836 
364816 



376996 
389376 
401956 

414736 
417716 



440896 

- 454176 

' '467856 

48|6}rf 

4956iA 



."J 



s^m^ii 




^•\ 


? 






!« 
« 

J» 

JO 

41 
4» 
4! 
44 
4f 
4« 
47 
.♦« 
' 4? 
_Jo 
(1 
S' 
i! 
S4 
!! 

is 

J7 
(» 

J' 

60 

"^, 

■ H 

'Z 

6( 


.,>4=4>5 

; J4MjJ 


. J4'J76 
■ .148996 

164816 


' .34689 
.'4»|ip 

1I7<09 
i65«49^ 


13(4*4 
14*884 
M0544 
158404 
166464 


.J6.6. 

'I4J641 
151311 
159«*» 

16718! 




. 171056 
-, i8>476 
r .J90fj^ 




>747*4 
,83.84 
191844 
100704 

109764 


.7556. 

184041 
19171. 
101601 
110681 


MiOlrJ 


117156 

«6J7^-. 

ij6ij,6 
.. m6(.i6 
. ij6bj6 


118089 

■»»7(t9 
aj7i69 

-147009 
1^7049 


119014 

118484 
1381+4 
148004 
158*64 


11944' 
139111 
149001 

159081 


a75fii.5 
i970VJ- 


, 166156 

' J76676 

- 187 »9^. 

4981 1.6 

jo<n36 


■,167 » 89 
;i77Ji-9 

,199109 
310149 


168314 
1787^4 
289444 
JQOJ04 
3.1.164 


16956. 
179B41 
190I11 
3or4oi 
3.148. 


.J4*i>(l 34Ji96 


. Ji'ftS* 

/J 3 1^19 

J44S69 

-356^09 

368449 


3ll6>4' 
334084 
345744 
35760+ 

369664 


313761 
33514. 
34691. 
358801 

37o83i 


37yt':^ , - .37SM16 

.40?i*5 404496 
4ieo»i 41?!'* 
4iSloii ,4J03?6 


, .380689 

;. 39311^ 

401769 
,418609 
4)1^49 


38,914 
394384 
407044 
419904 
4?i9*4 


383161 
39564* 

408311 

434181 


66 

Is 

, 70 


44"»J 44jSi* 
4^i6l.4 456971S 
4Sii»t5 470J!>6 
48loir . 4S44'*! 
43^0H 4984J6 


444389 446114 
458319 1596*4 
47^969 47H44 
485809 487104 
49J849 lo'i64 


447561 

4&1041 
47471* 
4C8601 
501681 








F 1 



■Ma^MMi^ 



tmmmmmmr 



68- Square Num^i^4ttd their ^9^, 



\R)ct 



i 



I 



504100 
518400 
531900 
547600 
56i^op 



5055*1 

5 19841 

5M3^» 
549081 

56400 



; 



506944 
511184 

•5JJ<i4 

^5Soif64 

565504 



I 



5083^9 
5iir.»9 

151049 

567609 



577600 

591900'' 

608400 

6i4.iooD 

640000 



I 



579i»i 
594441 
609961 
625681 
641601 



580644 

595984 
:6)[i5i4 

617^64 

643104 



I 



582169' 

597J19 
613089 

6i8i49 
^44809 



656100 
67140a 
688900 
705600 
711500 



739600 
756900 
774400 
79*100 
810000 



818100 
846400 
864900 
883600 
901500 



911600 
940900 
960400 
980100 

lOOOOOO 



lOlOiOO 

1040400 
1060900 
108 1600 
110X500 



6577x1 

^74041 
6^0561 
707181 
714101 



659J44 
^75684 
6912,14 
708964 

725904 



V 



^60969 

^77 J 19 
^93W9 

710549' 

717609 



74131X 
758641 
776161 
793881 
811801 



743044 
760384 

7779*4 
7951564 

813604 



744769 
761119 

779681 

797449 
815409 



819911 I 

848241 

866761 

885481 

904401 



831744 
850084 

868614 

887364 

906.304 



833569 
851919 
8701189 
889^49 
908^09 



50979^ 
51417^ 
538756 

55353^ 

568516 

■583?;^ 
599076 
614656 
630436 
646416 



661^96 
^78976 

^95556 

71133^ 
7x9316 



746496 
763876 
781456 
799136 
817216 



835396 

853776 
8713^6 

891136 

910116 



913514 
941841 
9613.61 
981081 

lOOlOOl 



91 f44?4 

94478^4 

.964314 
: 984064 

1004004 \ 



927369 
946729 

986049 
1006009 



lOllIlI 

1042441 
1062:961 
1083(681 



1024144 
1044484 
1065024 
1085764 
n 0(^704 



io26idi9 
1046519 
1067089 
1087849 
1108809. 



929296 

948676' 

968256 

988036 

I 10080 16 

1018196 
10485^6 
1069156 
; 1089936 
1110916. 



J^mri.%(iwhenMt}mr.^ts. 6^ 



Root 



I 



. 



8 



. 



7^ 
7* 
75 
74 

II 
1^ 
77 
7« 
79 

8i 
% 

11 

«7 
88 

9Q 

9» 

pi 

95 
^4 

91 

9^1 

-97 

98 

99 

100 

101 
101 
105 
104 

*o5 



5401X5 
5550x5 
570J|^ 
"58585 
6006a 5 
616115 
651015 
648015 



511656 
517076 
:54i696 
556516 
571536 






15X4089 
^18519 

*54Ji^9 
1558009 

1573049 



5M5»4 
519984 
544644 
559504 
574564 



664115 
680615 

.697115 
714015 [ 

751015 i 



586756 
601176 
617796" 
63 J 616 
649^^6 



588189 
603719 

655109 
651249 






I 



589814 
605184 
610944 
636804 
651864 



1 



.665846 
681276 
698896 
715716 
731736 ^ 



7481,15 
765615. 

783115 
■801015 
819015 



7499.56 
767^76 

784996 
1801816 
8 108 J 6 



667489 

68^919 
70<>569 

7^7409 
734449 
751689 
769119 

786769 
804609 
1811649 



669114 

685584 

701144 

719104 

73^^^4 



7^3414 
770884 

788544 
806404 
824464 



8j7ii| 
1855615 

8741*5 
J891015 
911015 



^5j9oj6 
' 857476 

876096 
^ 894916 

913936 



'- 



^840889 

^593*9 
877969 

^96809 
_gi5849 



84171-4 
861184 

879844 
898704 } 

917764 I 



931115 
950615. 

:970ii5 4 

990015,- 

1010015^ \ 



5^33156 

951576 
971196 

-,991016 

'ioiio}6 



-935089 

954519 
974169 

994009 
'I014049 ] 



937014 
956464 

976144 

996004 

1016064 



516961 

53«44» 
546111 

561001 

576081 



591361 
606841 

622511 
658401 
654481 



670761 
687141. 
7039H 
710801 
7.37881 



755161, 
771641 
790321 
808201 
8^6*181 



844^61 
^6^04: 
881721 

900601 
91 968 1 



^389^1, 

^5844 
978111 

998001 
1018081- 



1030115 

.X050615 

1071115 

1091015 

.111^015 



1032156 I 
.1051676 
1073196 
ICC94116 
II 1 5 '36 



1034189 
10547x9 
1075369 
1096109 

11x7249 



1036314 
105^784 

1077444 
1098304 
I 119364 



1058 36 1' 
'10 588 4 1 
1079511 
11^0401 
1 1 1 1 48 f 



F3 



r Tr 



Sfpiare Mtn^ersMMr^^^. 



Rtot 



\ 



4 ' 



tl2g6QO 
1144900 

I 166400 
X18810O 
IIIOOOO 



114^041 

ii6l|56l: 

11901^1 

Ill^lOI 



{ 



{iii4844 
>xi4li64 

I^7f7'a4' 
'11914^4 

'I II 1^404 






•: 



llgZlQO 

1x54400 

X 17^900- 

1199600 

12X1^00 

.13456.09 
13609^0 

3446000 



Ji?4J*« 
J254641 

•127^161 

ijokS^i. 

i^i)^8oi 



;Ii3ff44 
t25i8d4 

1281 4^4 
ijoln^4' 



^ 17181 j- 

'1216691^1 

*I2j87Cf ' 
126112$ 
12836B9 
I J 06449 

_;I529409 



II7595P 
^'119^6 

121^16 



1240996 

I26J57^ 
128^56 



^J479*» t 

>»37fi4« 

*J947^» 
141)4^1 
1442401 






iJ50244''^ 

^M7h^4 
iJ9^ii4 
142^864 
1444804 



iJ5h^9 
^J7r9l9 

139648^- 

^4ip49 
1447209 



13J4896 
1578x76 
i4<»i^yef 
I4if6j6 
1449^16 



146410Q 
J4884JQ0 
151^900 
15^7600 
156x500 



I 



J 466 52 1 
I 49084 I 

i5M?^i 

i54?o.8i 

1565001 



t 46^944 
J49J184 
151^814 

154^564 
1567504 



147? 5^9 

I49f7<^9 
?52ixB9^ < 

'1 541049 

'157*009 



»4;?7?3 

'^1498176 

^1547^^6 
157^51^ 



1587600 
f6ix9oo 
1638460 
166410Q 
1690000 



15901^1 
x6ij;44i 

»64096i 
1692601 



159x644 
1617984 

1643514 

: k66fi6^ 



M.9ti«9. 
16x0519 

164^089 

167184^ 

-169)809 



1 5^7'^><5 
^16^307^ 

16481556 

167443 d 
\ 70041 6 



1716100 

174*499 
176^900 

i7956por 
182x500 



;7l87^« j 
'74f04i 

J77M^i 

1798181 

1-8 1 5 xo i 



17*1344 
.1747684 

J774ii4 
78oioe4 

l€x7964 



17x^969 

I75f3»9 
17768«9 

380^649 

^« 3 6609 



1849600 I 

1876900 

1904400 

19^x100 

1960000 



185^521"! 

*87964t- 

1907161 

1968x01 



11855044 
1882384 
19099x4 
1957664 

^965604 



1857769 
r'885119 

191^689 

P946449 

1968409 



17^6592 
1751976 

180^330 

'i'86a49^ 
I*8d78>i6 
rp 1 54 5« 
I94jxi'6 

*l'97l^i'J^ 




MMaMa 



S^dre l^mhers and their ^ts. 



6\ • -: 7i 



d 









1476115 t 






r/i9ji2i 

1781225 
1^^091825 



1^63125^ 

s9i8j2$ 
t^46b»5 



136 J 5^ 
223226' 



24540 
2157*76 
2*90496 

336136 



359556 
382976 
406596 
430416 

45443^ I 



478656 
503076 

5i7f9^. 
f5i|^i6 

^777 J"^! 



6oxcr56 
628'! 7'6 
653tr9^- 
67 96 16 



731^56 
7581176 
784896 
811716 
838716 



8^5956- 

893376 

910096 

6948816 

1976836 



138489 
159929 
18 1 5 69 
103409 

2X5449 



\ 



1 140^24 
1162084 

1183744 
12*05604 
1227664 



247689 
270x19 
^91769 
315609 
33^^49 



ir499i4 
1272384 

fl"95044 
1 317904 

1 3:^0964 



361889 

3«5}i9 
408969 

43 28 09 

4:56849 



1364224 I 
1 3^7684 

14*11^44 
1435104 

1459164 



481080 
505529 
530169 
f 5 5009 
580149 



1483524 
1507984 

1531644 

1.557504 
1581464 



605289 
630729 
656369 
682209 
70 28 49 



I 



16078^^ 
163328% 
1658944 
1684804 
J f 1 08 64 



754489 
760929 
787569 
814409 
841449 



i7J7li4 
^763580^ 

1790244 
1817104 
1844164 



868689 
896129 
913769 
951609 

979649 



1871414 
1898894 
1926544 

1954404 
1981464 



7» 



1427.6 
16424 
18591 
10780 

12989 



25116 

174^3 

^97 31 
32010 

34J18 



36656 
39004 

41371 
4?7^o 
46168 



48596 

51044 
535ii 
56000 
58588 



61036 
63584 
66151 
68740 
71348- 



9 ^ 



73976 
76614 

79191 
81980 

84683 



^74x6 

90164 

92931 

95710 
935 



F4 



201) 
181} 



V 

7 z S^are Numbers and their ^f?, 



Root 



41 

4» 
43 
44 
4j 
^6 

47 
48 

4P 

i£ 

54 
HI 

57 
58 

60 

6i 
6i 

^? 

^4 

68 

6P 
70 

71 
71 
75 
74 
75 



) 3 



1988100 
2016400 
1044999 
1.075600 

1 101 506 



I 9909 II 
2019141 
2047761 
1076481 
210^401 



'9^3744 

2011Q84 
20(0614 

2<i79j64 
2 108 504 



1996569 
20114919 

1053489 
2081249 

2111209 



.1.131600 
1160900 
1190400 
1120100 
1150000 



1134511 
2x63841 

2193^61 

221^081 

2153001 



1180100 
1 J 10400 
1340^00 
1371600 
1401500 



iiSpii 

i3:«344i 

13439^1 
2374681 

1405601 



1433600 
2464900 
1496400 
15x8100 
2560000 



^ «- 



2436711 
2468 041 
2499561 
2531181 
156J161 



159110a 
i6i44^p 
2656900 
2689600 
1711500 



159532.1 
1617641 

2660161 

2691881 

2715801 



1755600 
1788900 
2^11400 
if^ 56100 
1890000 



175892.1 
1791141 
2825761 

2859481 
189^401 



1914x00 
1958400 
19919DP 
3017600 
1 3.<>6i5oo 



1917511 
2961841 
1996361 
3031081 
3066001 



1*37444 
2166784 

2196324 

2216064 

2256004 



2140369 
2169719 
2i99i89 
2229049 

1159049 



2186144; 
2316484 

1347014 

»3777^4 
2408704 



2289169 

1319529 
2350089 

2 2^80^49 
141 1809 



2439844 
2471184 
2502724 

1534464 
1566404 



2441969. 

14743*9 
2505889 

1537649 
2569609 



2598544 
2630884 

2663424 

2^96164 

1719104 



2601769 
263411^ 
2666689 
1699449 
2731409 



2761144 1 

1795584 
2819114 

2861864 

1896804 



2765569 
2798919 
1831489 
286624P 

1900109 



X 999396 
2017776 
2056356 
2085136 
2114116 



2143196 
2171676 
22oii56 
2231036 
1261016 



22921^96 
2322576 

1353156 
2383936 

2414916 



2446096 

1477476 
1509056 
2540836 
1571816 



2604996 

1637379 
1^69956 

'I701736 

1735716 

2768896 
2802176 
1835856 
2869636 
2903616 



1930944. 
1965184 
1999814 

3Q34564 
3069504 






1934361 
2968719 

3003189 

3038049 

307^009 



1972176 
3006756 
304x536 

^07(5^6 






s 















>)■ 

>4» 
>« 

»44 

aj 
■4» 

'*! 
1,8 

'49 

'fi 
I5» 
M! 
I!4 

MI 




»oo5o5« 
10JJ47S 
1061096 

»ii99j6 


1007889 
»oj6ji9 
1064969 
1095869 
111*849 


1010714 
1039184 
.067844 
.096704 
1115764 


.0.3561 
1041041 
1070711 
1099601 
1118681 


1I7J6»I 


»I4?il6 ■ 
1178576 
11081^6 
ia{8oi6 
»68oj6 


1151089 
118x5.9 
HII169 
1141009 
1171049 


iii5oi4 

1184484 
.114144 
1144004 
1174064 


1157961 
1187441 
1117111 
1147001 
1177081 


»j87o»5 
»4i8oiJ 


1x98156 
1)81676 
iJ5i>»96 
1J90116 
I4iiij6 


1301189 

»m7»9 

ij6i}69 
1J9I109 
1414149 


1J04J.4 
1314784 
1365444 
1396304 
.417364 


IJ07361 
133784. 
1J68511 
1399401 
.430481 


■!7 
I!! 

iCi 

I«i 

t4 

>«! 

170 


1480^1 J 
1J4401J 


145x356 
148J776 
1515196 
i547iI'S 
15791J6 


14 J (489 
1486919 
.5185&9 
1550409 
1581449 


1458*14 
1490084 
1511744 
15(3604 
1585664 


1461761 
1491 »4i 
15149H 
1556801 
1588881 


16405 15 
»67J»i5 
1706015 
17J901J 


161 1456 
164J876 
.676496 
1709 J i6 
174*3 J« 


.614689 
1647119 
1679769 
.711609 
t74j649 


16179,4 
1650384 

r 168J044 
1715904 
.1748964 
1781114 
18.5684 
1849344 
1883104 
1917164 


1611161 
1653641 
16863*1 
1719101 
1751181 
1785561 
181904, 
1851711 
188660, 
1910681 


177"*I 
i8of6i5 
i8is.«( 
iS/joiJ 
190701S 


»77ISI6 
i8d8$i76 
1841596 
1876416 
19 104 J 6 


1778889 
.811J19 
1845969 
1879809 
1915849 


171 
'7* 
I7J 

in 
17^ 


197561s 
3010115 
io45oi5 
io8ooi5 


»M46(6 
1979076 

30485 »6 
Jo8i5j6 


1948089 
.981519 
3017169 
3051009 
3087049 


19(1514 
.985984 
3010644 
3055504 

3PSC564 


1954961 
1989441 
3014111 
! 05 9001 

,309108. 



74 Squdre Nnfftlfers md their ^^s^ 



Root 



176 
177' 

ft78 

179 
180 

TiT 
182. 
185 
184 
185 

186 
187 

188 
189 

191 

19+ 

195 
195 

198 
199 
too 

102 
i05 

104 
10^ 



206 
207 

:o8 

109 
110 



^ 



1 



J097600 

JIJ2900 

^168:400 
3104^100 

g2400QO 



3x01121 
3'xj644i 

3171^(^1 

3207^81 

}245*oi j 



3104^44 

^591984 

J 17 5.514 
3211x64 

jt4r*©4 



3 (08*169 

114?5<? 
3179089 

3114849 

3250809 



I 



ji47«r^ 
318265^ 

3118436 



3276100 
^312400 

334S900 
3J85600 
3412*500 



3*7$j7>x 
331^4^1 

33f2ij6i 

3)891281 

342^201 



3 2? 3 344 
3319684 

33S62J4 
3392964 
3429904 



3286969 

n»n»9 
3359^89 

339(^649 

3435609 



I' 



3459^00 
3496900 
3534400 

3610000 



3463:3,1 
3506641 
35381161 
3571^81 
36131801 



3467044 

350438^4 

S 541b 14 

357SI664 

3617604 



3470769 
3508129 
3545689 
358344^ 
361x409 



3648 100 
3686400 
3724900 
3765600 
3802500 



3^51921 ( 
36901141 
3728^^61 
3767481 
I 38o6!40i 



3655744- 
3694P84: 
3732.614 

37713^4 
38101304 



365956^ 

369792V 

373^*489 

3775149 
3814209 



319059^ 
332^976 
33^3556 
3400336 

J43r3jf^ 

347449^ 
^511876 

?54945^ 

35^7»J^ 
3625216 

■?63i7$6 
3^011776 
3740356 
377^136 
38 18 116 



^8416^00 
3880900 
39204QO 
3960100 
4000000 



38455*1 
3884641 

3924561 

3964681 
4004)0.01 



38:49444 
3888^84 

3928^^4 

39680^4 

4008 bo4: 



3»535<^9 
3a92»5r2^ 

393228:9 

3972649- 

4012009 



.3857296 
•'3896676 

^936X56 
5976(^3^ 
■ 4016016 



40401 00 
4080400 
4120900 
4161600 
4201500 



4044I21 
4084)141 
4124^61 
4i656»i 
4206601 



4048144 
.40884^4 
4129024 
4169764 

4210704 



4051169 
4092529 
4133089 

417384^ 

42I4809 



405619^ 
4096576 
41317156 
4177936 
4116916 



4245600 
,42:84900 
4326400 
4368100 
44 1 0000 



4^.47721 

4289641' 

4330561 

4372281 

4414201 



425*844 
4293184 

4334714 
43764^4 

4418404 



4255969 
429732-9 
4338889 
4380645 
4422609 



4301475 

434^<i5^ 
4384836 

4fi68l^ 













9 


■77 
17S 


J.IS.U 
JiJ.ft! 
)i««ii! 

jijBoii 


fii«7!< 
i!i!*ir« 
ji8o7<>« 
JI15616 




31158*4 
31611B4 
3i9f«4 
J1JJ1804 

316*864 


3164841 
3100511 
3iyS4oi 
3171481 


18 ■ 

1*4 

••> 

.«7 
I8fl 
18, 
150 


J"54;i! 

!J<7i»J 
340401? 
J44»oti 


Jz978i6 
3JJ4>7fi 
3J7e8jfi 
j4or7'<5 
»4447J« 


130(463 

ii7ifi69 
U1U09 

Im8449 


3JOSIH 
3J4U84 
3378144 
34. 1(104 
5411164 


J J 08,76 1 

JMJ14I 

338.p1, 

3*i88oi 
3455881 


J47fliil 
!Ii(«ii 
!!!!■!! 
JiJIoiJ' 
J6i90ts 


348)9J6 
J5ijl7<5 
1556396 
JJ9»8i6 


^48(689 

31^1^3 
3j6b76j 


348p4t4 

3Ii68«4 
I56>144 
3601404 
3640464 


3493161 
3530641 
356831, 

3606101 
,644i8,| 


•• ; 


J 67101* 
^oj47ff 
T74*oy« 
j78*?tS 


>7 


88, 

8i,q- 


367*714 
371J1B4 

37 r 1844 
■379*704 

■j3j(7«4' 


3681161 
371 '04 1 
37I973I 
3798601 
38,768, 


!8<1.»I 

JS'ioi! 
401001s 


3^04.576 
■3?44'9S^ 

: 4fti*PJ? 


?f>o !>9 
W4»i«» 

40>lo49 


.j87ioi4' 
33ii484 
39fii44 

:3j,5 OD4, 
40jioB4 


387696, 

39<644I 

3956»»i 

' 399600, 

. 401608. 


let 

161 
loj- 
104 


4b69il( : 
<.o.6Jj- 
414(1*! ■ 
>r8fois: 
4iiJoil 


4'4lij5 
4117I3S 


.4«6«iij 
410(719 
4>4»!«9 
419J169 
-4yii49 


407,3^4 
4"»7»4 
4;<ii444 
4l3tJ°4 
4»IU64 


4076361 
4116841 
4II7511 
4i?34o, 
4139481 


10« 

i»V 

108 
li. 


41^11 r 

,!o(«il 
4!47ii! 
4!!Ul- 
44J«oiS= 


-''4'^6*JSS 
4J0P776 
419311s 
44J5*J6 


^171489 
4Ji!9i9 
^J!fS*9 
4I9r4b9 
44S9449 


4»7«fi»4 
4J1M4 
4J5P744 
4401604 
444} 664 


4180761 
43*ii4' 
4363911 
4401861 
4447881 



^ 



1 



mr 



y6 ISfuare Numbers and tb^t ^U. 



Root 



211 
2IJ 

114 

ii6 
117 
ii8 
2x9 
110 

111 
211 
223 
214 
21$ 

2l8 

129 

2JO 
231 

2jJ 

238 

14b 

141 

*43 

»44 

4$ 



I 



« 



t 



44U»oo 

4494900 i 
4536900 

4570600 

4611500 



445632 

449^^4 
454116 

458388 

461680 



4665600 
4708900 
4752400 , 
4796100 
4840000 



466991 

4715*4 
475676 
480048 
484440 



4884100 
4928400 
497^900 
017600 
062500 



488851 
49^*84 

501108 
506700 



107600 
151900 
198400 
IJJ4100 
190000 



511111 

M5744 
I10196 

514868 

519460 



336100 
J82400 

418900 
47f6qo 
511500 



534072 
538704 
543 J 56 
54S01? 
5!?i7»o 



569600 .' 

616900 

664400 

7IIIOO ; 

760000 I 



557432 
561164 
566916 
571688 
576480 



808100 

856400 ; 
904900 
953600 
60OI5OO 



58I19I 
586114 
590976 
595848 

^ooy4P 



4460544 
4501884 

454*4*4 
4588164 

46 3 "04 



446476*9 

45071*9 
4549689 

459>449 
•#4635409 



446S996 

45x137^ 

4553^95^ 

459^73^ 
463971^ 



• 



4674144 

47*7584 

476x124 
4804864 

4848804 



4678569 
472x919 
4765489 
4809149 
4853109 



4682^96 
47*6176 
4769856 
4813636 
4857616 



4.8^91944 

4937*84 
4981814 

1016564 
5071504 



4897369 

494»7*9 
4986189 

503x049 

5076009 



490x796 

4946*76 
4990756 

503553^ 
5080516 



51 16644 I 
516x984 

$207514 
5253*64 
5299104 



511x169 
5166519 
51x1089 

5257849 
530)809 



i 



5115J696 
5x71076 
52x665^ 
5262436 
5308416 



5345344 
«9X684, 

5438114 

5484964 

1531904 I 



5349969 

539<3*9 
5441889 
5489649 
5536609 



535459^ 
5400976 

5447556 

54943 J 
554*31^ 



55"3I904 
5616384 

56759*4 
5711664 

5769604 



5583769 

5^3 n^9 
5678689 

57*64^9 
5774469 



558849^ 

5635876 

5683456 

5731*3^ 
57792,16 



5817744 
5866084 
5914614 
5963364 
6011304 



581x569 
587^919 

5919489 
5968149 

6017109 



5817396 
5875776 
59*4356 

5973^3^ 
60111x6 



, 




V . 








tii 


447ja»J 


44774J6 


448166, 


44859^4 


4490161 


III 


■rrif^ij 


4I1987S 


45t4ri9 


4518 j8 4 


4551641 


iij 


4ll8«if 


4j6i49< 


^566769 


4571044 


4S75J'ii 


t»4 


4601011 


4601 J 16 


4609609 


461 J 904 


4618101 


116 


4^44" ( 


4648^6 


465^649 


4656964 


466118. 


4687115 


469' 156 


4695889 


4700114 


4704561 


1'7 


47J061J 


47 J 497 6 


47J9J19 


4741684 


4748041 


il8 


477411 J 


4778^96 


4781969 


4787544 


4791711 


"9 


48.B01J 


4811416 


4816809 


4>Jit04 


485160. 


an 


48«icnT 


48654J6 


4870849 


4875164 


487968. 


4J0611J 


4310655 


49*5089 


49>95i4 


4915961 


ill 


4jJo6ij 


4915076 


4959519 


4965984 


496844, 


L»J 


4991111 


4999696 


5004169 


5008644 


501J11I 


114 


Jo4ooir 


So444i< 


5049009 


5055504 


5058001 


>i6 


J«8iotj 


fo89fjS 


5094049 


5098564 


5.ojo8r 


JIJOllJ 


1134756 


5139189 


■5145814 


5I48561 


»>7 


Ii7(SiI 


5180.76 


5184719 


5189184 


5195841 


iiS 


Tiiiiif 


IIIJ796 


51 JOJ 69 


51J4944 


5159511 


"9 


I»«70iJ 


S171616 


5*76109 


51S0804 


5185401 


1)1 


IJIJ0X5 


53176)6 


5111149 


5316B64 


5551481 


J J 19" 5 


5J6J856 


, 5568489 


5575'i4 


U77761 


iji 


UoiSiI 


54«oi7fi 


5414919 


5419584 


54i4i4t 


*» 


U5"ii 


5456896 


54615*9 


5466244 


5470911 


»H 


14990*1 


I5ojjitf 


5508409 


5515104 


5517801 


1J5 
»j5 


J 146011 
TJ9J1M 


5550716 


5555449 


5560 164 


5564881 


5597956 


5601689 


5607414 


5611161 


'^; 


J640615 


5645576 


5650' 19 


5654884 


5659641 


m8 


I«8ai5 


5691996 


5697769 


57*1544 


5707 J 1 1 


»J? 


l7l6oaj 


5740816 


5745609 


575040+ 


575I101 


140 
»4' 


I78401J 


57888jtf 


579J649 


5798464 


580518, 


S8J111, 


5817056 


5841889 


5846714 


5851 161 
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17594009 



27185796 
27290176 

1759475^ 

174995S* 
276045^6 



/ 



Pi 



WT 


i4il7"( 


"W 


-*4.7*rf? 


14.B67I4 


14196561 


«« 


i4iJ5«if 


»4»7Jj-;ii 


14*81184 


2419^041 


491 


»4Jl4i»y 


I4j6^096 


14373(969 


14183844 


1439J71I 


4»4 


i44Uo»I 


i44^»9i6 


24473B09 


14482704 


1419:1601 


4?6 


U.II101T 


*4lfii9J« 


24171849 


24581764 


14591611 


46JI11J 


i4«ti»(S 


14671089 


14681014 


14690961 


t$ 


x47So^*S 


14760576 


i477o|Vr^ ■ 


24780484 ■ 


i47?044i 


i48jo»»J 


14865196 


i487qi69 


14880.44 


14890121 


499 


i45Joo»I 


i^yioQiS 


1497*10^ ■■ 


i49aooa4 


■i499f»oi 


Soo 

JOl 


IJOJODIJ 


xSo6ooi6 


25070049 '■ 


i {080064 


2509008. 


tjijoiij 


25160256 


tmazS^ 


an8ojji4 


iii90!6i 


J« 


iI»JO«»J 


25i6b«76 


2517071? 


252I0784 


i5'9o84» 


5oJ 


im"»s 


25J61156 


^sn^ii? 


?u''r»'**' 


H39IT1I 


104 


1J4J"»» 


i546*«i« 


2547a»d9 


25481304 


iT49i40< 


i«s 


IfllJOlJ 


iJi^JlJ* 


*I57J»49 


15583364 


»1J9J4»I 


(06 


156J411J 


156^4356 


25674489 


25684^24 


156947*" 


507 


»J7JJ*tI 


25765776 


1I77W9 


25786^84 


1*7?^ 141 


5b8 


ij8j7iij 


25867396 


2S877569 


1*887744 


15895,911 


lOJ) 


»T9fS>oiS 


i59S!i2.6 


»I97S(409 


15989604 


259998,i 




1606101J 


1607 lijK 


1608 »449 


26091664- 


16101881 


iClfijZZf 


261734^6 


26i8;6B9 


16191914 


16104161 


II* 


I(ri5j6.i 


16275876 


26186129 


161^6384 


26306641 


I»j 


i«!6a2i5 


26J7»496 


26j887«9 ■ 


26399044 


164093 »» 


S>4 


1S47101J 


16481J16 


26491609 


16501904 


1651210. 


515 
S16 


'6J7401J 


'16584516 


26594649 


16604964 


1661518. 


156771* I 


16687 5 S< 


16697889 16708214 


167. £56" 


I '7 


tiS78oai 


16790376 


16801319 26B11684 


i68u.4r 


J«8 


168^411; 


16B94596 


2S904969 26915344 


1691^^11 


Ii<>ii6i)88c.x( 


i6*,984>S 


17008:809 17019204 


1701^601 


iio 17091011 


17102436 1 17111849 1 17113164 


I7il!68i 


111 17IS.6"J 


17206656 


27217089 


17217524 


*»1J796. 


5ii J7joo6i( 


27111076 


27^21519 


17JJI?84 


i7H(i44i 


Ui »740("5 


1741(696 


27416169 


17436644 


17447 i*r 


J14 17JI001J 


171*0516 


171? 1009 


17541504 


»> 5 51001 


I»r,a7S>»o»J 


t76»»)6 I 276)tfo4? I »?«it«*^4 


1765701. 



S^ui^ Umlans mlMr, d^.' 9 ^ 



I 



•Ma 



ILm 



HI 



61 






I 



8 



9 



£967602 



'«7^^I76 
-4^79^179^ 



X7ft4$7 z4^. 
I79f2|69 
-^8af8 io9> 



> i77$i|£4 1 

»78l7P*4 

X71?^2p44 
180^8604 
28174864 



1 



1776I361 
17867841 

*797J5i'^ 
18079401 

281854^1 



x8a!t9«56 

.3k8r^i7^ 
«8s4^f9l$ 



»8$;;p6<^2|^ 
286^744191 



i'28 281124 

28^87 f 84c 
1^494244 

28601 1 <H 

28708164. 



28291761 

28J9824I 
18 i; 04921 
28611801 
28718881 



•871^322 
28^89062/ 
1^8998 2a^< 
fl^ [*5^ic?6p2<5 
te^ »92Ho>^l 

2964802 
»97f702 



-*8,9C^I37^ 
729(008096 

291x^68 16. 
\^^?4?J'^ 



28ao4(^8]9 

28'9^2|[29i 

290^9^619 
29x27609 

I i92j5P4» 



28 4 J 5424 
28922884 

290 J 05 f4 
29x58404 
29246464 




29i4f^2r 

*i99t75^2 

3x>o8^2^ 

$4^^^19502 

JtX' 1041^22 

554: Ja7470i 
{^^l|^8$8o2 

5^ 

55r 
558: 

Jf99 



$09692 2 
$108062 
■^1x9222 
$x 30402 
^141602 



^»9ij3os6 

X»5f^J47^ 
'^f 10096 
6^9^(891^ 

. — ~-i 111 , 

•X95^i76 

.30(^196. 

30^0^916 



*9H3?89 

1945* E»9' 
29.00969 

29^6^980^ 



»93H7*4 
29463184 

29^71844 

^9680704 

29789(764: 



28816161 
28953641 

1904X51X 

29149x01 
29157181 

29474041 
2958272X 

2^691602 

29800681 



c^«9fif^o89i 
2^5^129; 

3021^009 
3aj27649 



.29^99024 
■300084814 
.3^01x8x4(4 
730^08^040 

30338p6qf 



29909961 
.30019441 
30119X2X 
3023900X 
-^j49o8x 



:x 



W*a^25^ 
3013^676 

;3d44^29^ 
:307j8xi6 
30869X5^ 



^0437289 

3QM7729 
3Cf65rf5j69 

30769209 

30880249 



30448324 

30558784 
30669444 

30730304 
50891564 



504595^x 
9o569d4X 
3:0680511 
3079x401 

3090148X 



30980356 
3x091776 
5x293596 
3x3152x6 

5x4271^6 



^a95HJ89 
3x102919 

312x4569 
3x316409 
51458449 



310Q2&24 
31x14084 

3I225744 
5x337604 

5x449664 



^10x5761 
5XX15241 
512569H 

5X54&80X 
5x460881 



^6 Square NumUrs and their (I(wts. 



Rifot 



6i 
61 

64 

66 

^7 
68 

h 

70 



71 
7* 
7J 

74 
7S 

76 
77 
78 
79 

ao 

81 
82 

84 

86 

87 
88 

8f 
90 

91 
91 
9? 
94 
95 



; 



147&XOO 
M844QO 

1809600 

1912500 



}i4*n" 
31595641 

^1708161 

jiSioiai 

ji9??«oi 



4 3I»494544 
51606884 

31719414 

31831164 

31945104 



103560a 
1148900 
ii6i|4oo 
i}76ioo 
1490000 



31046911 
31160141 

3i»7?7^» 
31387481 
31501401 



31058144 
3«7i584 
31*85? 14 
31398864 
31511804 



'Xo69)69 
2182^19 
^^^96^89 

^4^0^49 
i5r4to9 



16041 00 
1718400 
1831900 
2947^qo 
3062500 



31615511 

J»7»984i 
5*844361 

31959081 

35074001 



3U16944 
3174U84 

3*855814 

31970564 

'33085*504 



i 



3*191900 
{408400 
351^4100 
36401300 



3 H 0444 I 
33419^6^1 

JJ535^^ 
33651601 



33100644 
53515984 

55147*^4 
. 35^^53^04 



3756100. 
3872400 
5988^00. 
4io5f»oo 

42:^1500 



33767721 

3388^4041 
34oooif6i 

34it7>8i. 

3413410(1 



f 55779J44 
3i895«84 

^33^011114 
3^4118964 

r4»45904 



4359600 
44t6900 
4574400 
4691100 
48x0000 I 



545515** 
34468641 

34586161 

54703881 

34811801 



i 



145^5044 
54480384 

^45979*4 
34715664 

3483^604 




4918100 

5046400 

5164900. 

518^600 

5402500 



549599*1 
55058141 
35^76761 

35*954*1 
35414401 



I 54951744 
35070084 

35188624 

555075^4 
35416304 



II05769 
1618129 
1730189 

*84U49 
1956^09 



3151^99^ 
31^29376 

: 3174*9^^ I 

} 3i8547'5^ • 
\ 3 1967714; , 



2^3:8369 

1751**9 
1867289 

I981O49 

3097p<i9 



32,08089)6 . 

31194X7^ 
5230785^ 

3241^6^36 

^255561* 

w 

5 i^4979^ 
32764175 

3187875^ 
3299553^ 
33iQ8fi'6i 



3i'i3.j69 

55t«7if*P 
??443*>89 
35^8849 
3674809 



j'H**}%r6i ' 

5545465.^ • 

JJ5704S^ 
3568641^ 



3790^69 
3907219 
4043(89 
4140649 
3^4157^09 



J580T555 

33918975 

540^5^56 

i4T5^253^ 
342693*6 



45747^9 
4492129 

4609689 

47*7449 
4845409 



;3 438^495 
34503876 
346^.1456 

54759*5^^ 
348572x6 



4963569 
5081929 
52Q0489 

5519MP 
5438109 



54975596 
35093776 

J5*i*55^ 

5553x15^ 

35450116 



*mm 



SjiuafeMumhers^^d their GJoofj. of 



i6i 

564 
S65 









576 

577 
S78 

J79 

j8o 
18 i 

58j 
IB4 

111 

586 
^87 
5S8 
J89 
Wo 
591 

J?4 i 



(1764491! 
3i877ii<S 



}llQJfi6 

31116976 
31JJ0596 
3»4444»* 
?*5^8436 



JM' 



5369801 J 



JJ81411J 
J39Jo^iI 
}4047ii( 
34164011 
J4i8iorJ 



31671656 
3»787P7* 
ji9oi'696 

33016516 



331467!^ 

JJjfiil7« 

3JI936t6 
ii70!i6t6 



J33.;Sj6 
J3J>4"7S 



3417J716 
?4*9»7{^ 



MJ9811S 
J4If56ii 
346331^ 
3475I01( 
i48g9o»< 



34409956 
34517376 
3464499* 

3476*816 
34B808J6 



349990J6 
35117476 
31236096 
3H!49',6 
if4?iy36 



510639 
66J119 
771769 
888609 
o° ^049 
,114^89 



1684089 
1798519 
191J169 
joa3oo9 
Jt43Q49 



3156191+ 
31674384 
31787044 
31899904 
31011964 
31116114' 
31119684 
MJIJ344 
31467104 
?M8i^64 



!l57!i6i 
3 1 68 5641 

3179831I 
31911101 

31014181 



Ji!Si89 
JJ7I719 

J43?!69 
360(109 
J7W»9 
{837489 

14070569 
4187409 
4304449 i' 



4411689 
;4539i»9 
4656769 
4774609 
4891649 



5010889 

5 > 151 J 19 
5147969 
5361^809 
5481849 



31695514 
31809984 
31914644 
35039504 
!!>54?64 
3316981,4 
J J 385184 
31500^-44 



JJ6. 



604 



{?73' 

!J«49J14~ 
33965584 

34o3ii4^ 
34199104* 
Uj;6i64 



JiJ37!6i 
31151041 

313*4711 
31478601 

;i?9'-6 ^ 
,31706901 

3i<fH44» 
31936111 
33051001 
i i 16608-1 



iii8ij6i 
3339^841 
3!Iii5ii 
33618401 
3 3744481 
3386076/ 
33977*4' 
34093911 
34110801 
34317881 



34433414 
345IOS34 
34668544 
34786404 
3.4904464 



5101171, 
3SMI184 
3515^844 
35^78704 



i444Ii6i 
3456164! 
346803*1 
347981^1 
j^ 16181 
35oj4!6i 
3511304 
351717*1 
353Jo6oJ 



596 


JlliiSoo 


J")Jii> 


ni4S444 


JI5J7 69 


J 5 569*9^ 


197 


11*40900 


Jl6ji84i 


M664784 


35676 19 


35688676 


J58 


IJ7S0400 


jJ77U6r 


3(784814 


iiH6k%9 


358o«i56 


199 


JlSBoiob 


31891081 


35904064 


3 59*6^49 


359*8036 




jfioooboo 


Jfioixoo. 


] 6014004 
36144144 


36oi6bo, 


I6048016 


jAiioioo 


jSijiiu 


361*6169 


36,68196 


Soj 


I « 140400 


jtf»IU4i 


36164484 


I6176J19 


36188 J76 


Soj 


jSj^oyoo 


j6j7io6i 
j649#8i 


J6381014 


36397089 


36409156 
^6519935 


So4 


jMifioo 


3S565764 


,6517849 


6^6 


36^0^00 


J tf 614601 


36616704 J66j88c,9 


3665o,i« 


J671J60O 


J67j5;ii 


J674784+ 


J6759969 


j677»o9< 


So7 


1*844^00 


J6857041 


3«69,84 


3688131-9 


36893476 


Sa8 


(6966400 


J6978561 


(6990714 


3700^88i» 


37015056 


60s. 
610 
5ii 


J7o88'*oo 
J7»ioooo 


J7 10018 1 
J7iiii01 


?7iii46+ 
?7»34404 


I7<»4*49 
37146609 


37136^6 
37158816 


J7JJt"«> 


J7J44Jti 


J73 56144 


37368769 


J73B0996 


Sit 


J74T4400 


J746«4' 


J7478884 


37491 I »9 


J7lb3j76 


6U 


J7J769O0 


J7I89I6. 


37601414 


37613689 


37615956 


514 


!7 699*00 


J77,ii38. 


377»4"64 


377*6449 


3774l'73* 


Si 5 


1781^00 


5783480. 


37847104 37859409 


37871716 


^ 


t794lSoo 


J79I7911 


J 7970144 


3798*565* 


37994896 


S17 


j8o68|,oo 


j8o8ii4" 


38091584 


38105919 


38118176 


£18 


j8l9»f*oo 


!8to4?6i 


38117(114 


38ii948> 


38141856 


S19 


}8]i6ioo 


;aji84Bi 


38340864 


18353149 


38365636 


Sto 


(8440000 


18451401 


38464804 ' 


38477109 


384896.6 


58564.00 


J8176511 


J8 588944 


38601369 386137961 


Sti 


!86SS4oo 


18700841 

j86xsj6. 


387.1.84 


38715719 


38738.76 


S*J 


38811900 


,8837(814 


38850189 


38861756 


St4 


!89J76oo 


38950081 


18961564 


38975049 


38987536 


616 


?9o62,5oo 


!907S''qi 


390B7504 


39100009 


39111516 


J9187600 


J92001H 


39111644 ■ 


3911S169 


39137696 


S17 


J9J 11900 


39J»H4i 


I93?7984 


39550519 


39363076 


6i8 


J94J8400 


39450961 


39463514 


39476089 


39488656 


S19 


{95154100 


J9S76681 


39589164 


I960.849 


39614436 


fejo 


J 9690000 


J970i6oi 


39715104 


19717809 


39740^16 






I 



JS7iiJ7< 
J (811196 
JJ9S1016 



J*7i4l»9 
5(84+169 
JI964069 
56084049 



35617014 
JI7JM4 
JI8S«I4* 
J 1976004 
J 6096064 



1(618961 
1*748441 



{(988001 
jiioSoSi 



361911(6 
56311676 
36453196 
36^(4116 
3667(136 



56104189 
56514719 
3644(369 
36(66109 
36687149 



36116314 
56356784 
J ^4 17444 
56(78304 
36699364 



36118561 
36348841 
56469(11 
■36(90401 



367963(6 
36917776 
37039396 
3716^116 
!7^8i*)g 



36808489 
56919919 
570(1(69 
37175409 
37*9(449 



36810614 
36941084 
37063744 
3718(604 
57307664 



56831761 
369(4141 
J7»7591i 
57IJ7801 
J7ii938i 



J740UI6 
57(17876 
576(0496 

J777U1S 



374[7689 
37*40119 
57661769 
17785609 
57908649 



580195(6 
58141976 
38166596 

■58590416 



38051889 
j8i(53!9 
38178969 
3S4D1809 
I 38(16849 



37419914 
57*Sij84 
3767S044 
57797904 
57910964 



37441^6' 
37(64641 

57687511 
37S10101 

i7g3ii8i 



58044114 
381676B4 
58291344 
5841(104 
38(59164 



580(6(61 
38180041 
58595711 
58417601 
i 58(51681 



I 586i6ii( I 

1 5B7io6i( 
5 5887Sii( 

4 3900001 ( I 

5 i9iiicxi 



i 39»5oit5 

7 J9J7lfii5 

I J95oiii( 

. ,.5i7o»( 



59161756 
j 59588176 
J9l>!796 
59639616 
3yy6(636 



5917(789 
39400719 
39(16569 
59651109 
jj'278149 



59187814 
59413134 
J?Ij89i4 
39664804 



39500561 
J94»(84i 
39im» 

39677401 



1 1 oo Squire Numiars mi their 8<<iotf . 







' 1, 




^J' 


{p8i6ioo 


19818711 


59841I44 


39853969 


J9866596 


&it 


? 994140° 


{9955041 


39,67684 


39980319 
40106889 


1999i9?« 


Hi 


40068900 


40081561 


40094114 . 


40I19I5* 


SJ4 


40191600 


40x08181 


40110964 


40155649 


40I46JJ6 


SJ5 
Sj6 


40J11J00 


4oj?5;oi 


40!4r9P4 


40560609 


40J755'* 


40449600 


404613x1 


4047 1044 


40487769 


40560496 


*J7 


40!769«> 


4018964'f 


40601J84 


4061 1 119 


40617876 


Sj8 


40704430 


40717161 


40719^14 


4074*689 


407 5 54 1« 


Sj? 


408 ri 100 


4084488. 


40BJ7664 


40870449 


40883156 


6^0 
S41 


40960000 


40971801 


1,098 5604 


40998409 


41011116 


410S8100 


4 1 100911 


4i"3744 


411^6569 4i'59{96, 


S41 


4I116400 


41S19141 


41141084 


411549*9 


4116777S 


S4J 


*> 144900 


41557761 


4»j7oSi4 


41585489 


41396356 


S44 


41475600 


I14S648. 


4 "499564 


41511149 


415*51 5« 


Hi 
S46 


4160JI00 1 4J615401 


41618304 1 41641109 


41654116 


417)1600 


41744511 


41757444 


.41770369 


4i?83i96 


647 


41860900 


41871841 


41886,84 


41899719- 


1i9»676 


S4S 


41990400 


4100; j6i 


41016314 


41019189 


41041156 


S49 


41110100 


4x'.J!o8l 


41146064 


41159049 


4ii7»o36 


650 
Si. 


411I0000 


4i2S;oo. 


41176004 


41189009 


41301016 


tijSoioo 


41391111 


41406144 


4*419169 


4145*196 


6^1 


41^10400 


4i5iJ4^i 


41556484 


4*5495 »9 


41561576 


«H 


41640900 


41655961 


41667014 


41680089 


41693156 


614 


41771^00 


41784681 


41797764 


41810849 


41813936 


Sl» 


41901I00 


419' 560 1 


41918704 


41941809 


41954916 


S5< 


4Jo!j6oo 


45046711 


45059844 


45071969 


430866J6 


S7 


43164900 


45178041 


43191184 


45105319 


4J117476 


Sj8 


45196400 


455°956i 


45511714 


43555889 


45549056 


Si? 


45418100 


45441181 


45454464 


45467649 


45480856 


S60 
661 


4 J 560000 


4557J101 


43586404 


45599609 


43611816 


41691100 4J705J1I 


45718(44 


45751769 


4374499* 


Hx 


4)8»44oo 1 4JBJ764I 


458(0884 


43864119 


45877J76 


S6j 


4J916900 1 4JP70i6i 


439854^4 


4599*689 


44009956 


(64 44083600 44>o»88i 


44116164 


44*19449 


4414175* 


6fi< '44111500 ' 44tji8oi 


44149104 


44161409 


44175716 



6i6 


40SiJatS 


40I»I9I« 


40(j8689 


40551414 


40564161 


6j7 


4064o«iT 


40651376 


40666119 


40678884 


.40691641 


6j8 


407^8"J 


40780996 


40793769 


40806544 


40819311 


6i9 


4089^011 


40908S16 


40911609 


40914404 


40947101 


S40 


4101401^ 


4io?68j6 


41049649 


41061464 


4«o75i8i 


S41 


4115111J 


4ii6!a$5 


4.177889 


41190714 41103561I 


S+f 


4ii8ofiiI 


41*91476 


41306319 


41319184 


4IJJ1041 


S4J 


41407111 


41411095 


41414969 


41447844 


41460711 


S44 


41SJ801I 


41550916 


4is63gosr 


41576704 


41589601 


64J 


4i667bM 


416799)6 


4.691849 


41705764 


41718681 


S4« 


4>79^"S 


4i8o^ri6 


41811089 


41835014 ■ 4184796. 


S47 


♦«9i»*»5 


419J8S76 


419^^19 


41964484 41977441 


648 


4ioiiiiJ 


41068,96 


410S1169 


41094144 41I07111 


649 


4»>8jo»S 


411980.6 


4111 1009 


41114004 411J70O1 


6(0 


4»JiIoi^ 


41 J 180 j6 


41341049 1 4»J54o64 f Ail6->ott\ 


^ 


4144S1H 


4M58*i6 


41471189 


41484114 4^4973*' 


Sji 


4tS756»I 


41188676 


41601719 


41614784 1 41617841 


tfjj 


4i7o6»iJ 


417 1 9*96 


41731369 


41741444 1 4i7i''Ui 


654 


4»Bj70»5 


4i8;oii6 


41863109 


41876J04 41889431 


65( 


419^8015 
4 


41981.36 


41994149 


43007364 ' 4J010481 


6,6 




4J'.il485 


431381514 431(1761 


657 


4 




4Ji5*9*9 


4!i7Do84 


4ii3ji4i 


6sa 


4 




4338^569 


43401744 


4!4'49i' 


6,9 


4 




43110409 


455!36o4 


43546^01 


660 
661 


4 
4J758»»J 


43771456 


43611449 


41665664 


4367333, 


43784689 4!7979=4 . 4J«ii'6il 


i6z 


438906* f 


45901876 


439i7«i9 i ^i9-°i^i 


43941641 


66i 


440»3»i'! 


-44c J 6496 


44049769 j 44063044 


44076;li 


664 


44|^6oii 


44i6}Ji6 


44181609 44191904 


44109101 


66^ 


4418901 f 


44l6H?6 


44^15649 1 44U89(;'4 


4434:18. 



H J 



IQ% S^m l^mkrs and their ^(oots. 



(448S900 

44611400 
44756100 
44890000 



44j68j»i 
44J0114I 
44'S3IT<I 
44769481 
4490 J 401 



45014100 
45 MB 400 
4(791900 
45 417600 
4H61500 



45oj>jii 
*Ii7i»4i 
4I3o6j6i 
4544108 1 
41576001 



45€976ao 
45851900 
45968400 
46104101} 



457 1 'Ui 
45846441 
4598 1 961 

46117681 
46i5!6oi 



44JB1144 
44515584 
446491*4 
44781864 
44916804 



45050344 
45185184 
45119814 
45454I'S4 
45589504 



j6j76io3 
46511400 

46711 5600 
46911500 



47059600 
47196900 
47 J J 4400 

47610000 



46189711 
46516041 
46661561 
46799181 
4i9{6ioi 



45714644 
45B 59984 
45995S14 
4*131164 
) 46167104 



47886400 
48014900 
4Si6}6oo 
4S;oi5oo 



4S441603 
4858^800 
48710400 
4S860100 
0000000 



4707 1 J il 

47*10641 
47148161 
474818B1 
4761 ^801 

477619*1 
47^00141 
4805876) 
4817748 1 
48316401 



46403344 
46539684 
46676114 
4681^964 
46949904 



47087044 
47114J84 
47}6l9a4 
47499664 

47637604 



44J>$S«9 
44J18919 
44661489 
44796149 



45064369 
45198719 
45333189 
45468049 
45603009 



4440SS96 
4454i»76 
44675856 
44S09636 



457!8i69 
458735*9 
46009089 
46144849 
4618080 9 



41077796 
45111176 
453467 j6 
45481 5J< 
45616516 



45751696 
45887076 
46011656 
46158436 
46194416 



46416969 
465I3?i9 
466898S9 
46816649 
46963609 



46430596 
4656697* 
46703556 
4684033^ 
46977? i< 



769 
47138119 
47375689 

4751J449 
476514 09 



48455511 
48594841 
487!436i 
4S8740S1 
49014001 



47775744 
479I4°84 
48051614 
48191364 
I 48330304 



48469444 
4860B7G4 
48748114 
48 8 8 8064 

49018004 



I 47789569 

I 479179*9 

48066489 

48105149 

I 48344109 



48483369 
486»!7i9 
48761189 
48901049 

^9041009 



47114496 
47*5187* 
47189456 
47517*36 
47665116 



47803396 
47941776 
48080356 
48119116 
48358116 



48497*96 

4S636676 
48776*56 
48916036 
49056016 



Sj^eN^fithen and their ^ts. 1 03 



RmI 5 




3 



666 

66 J. 

66% 

66g 

6jo 

671 
6'fi 
671 
674 
675 

676 

^77 

678 
679 
63o 

681 
6Si 
683 
684 
6?^ 

68^ 
687 
688 
6S9 
690 

691 
6^1 
6^1 
694 

696 
697 
698 

700 



444&ift> 

44^5 5^» 
445092X 

4481^01 

449f70x 



4509121 
45z»0i 
4^6011 
4549502 
456^002 



4576521 
4590062 
4603 62% 
4617202 
46^0802 



4644422 
4658062 

4^717^* 
4685402. 

4699x02 



4712822 
4726562 
4740 J 22 
4754102 
47^7^02 



478.1711 
479^5^2 
4809422 
4.823^02 
48J7202 



4851122 
4865062 
4979022 
489J092 
4907002 



44455556 
44568976 

4470259^ 
448 1 64 1-6 

I 449704?^ 



44448889 
44582^29 
44715969 
44849809 
4498^849 



444^2224 
44595684 

447*9H4 
44863204 

449971^4 



44475561 
44609041 
447H272I 
44876601 
45010681 



45104656 
45259076 

45^75^ 
45508516 

4564553^ 



45118089 
45252529 
4538^169 
45511009 

45657049 



4^131514 
45265984 

45400644 

455S5504 
45670564 



45144961 
45279441 
454I4I11 
45549001 
45684081 



45778756^ I 

45914176 
46049796 

46185616 

463216^6 



45792289 
45927729 
46065369 
46199209 

46535249 



45805824 
45941284 
46076944 
46212804 
46548864 



45819361 

45954841 
46090521 

4622640X 
46362481 



46457856 

46594176 
46730896 
46967716 
470047 j6 



46471489 
46607929 
46744569 
46881409 
47018449 



46485124 
46621584 

46758244 
46895104 
470321 64 



46498761 
46655241 
4677 192 1 
46908801 
4704 5^ 



I 47H1956 
47279576 
47416996 
47554816 
47692856 



47155689 

47193 >^ 19 
47430769 
47508609 

47706649 



47169424 
47506884 

47444544 
47582404 
47720464 



47183I61 
47510641 
47458321 
47596204 
47754281 



47831056 

47969476 
48108096 
48246916 
48385956 



48525156 
48664576 
48604196 
48944016 
490840^6 



47844889 
47983329 
48121969 
48260809 
4839984^ 

48559089 
48678529 
48818169 
48958009 
49098049 



47858724 
47997184 
48135844 

48274704 
48413764 



47871561 
48011041 
48149721 
48288601 
48427681 



48555024 
48692484 

48832144 
48972004 
48 1 1 2064 



48566961 
48706441 
48846121 
48986001 
49126081 



H4 



? 



mttmm^i 



t Q4 Square Numbers and their ^J^ootSd 



Root 



701 
701 

7PJ 
704 

706 

707 
708 
709 

710 

7TI 

711 
714 

711 
716 

717 
718 

719 

710 

721 

711 
7ig 
714 

726 

717 

728 

/19 

1732 

7^ 
754 
7?Y 



9140100 
9280400 
49420900 
9561600 
9701500 



49IJ4I1 

49f9444 

494 J 49^ 
49575^8 

4971660 



984^600 
9984900 
0116400 
0168100 
0410000 



498577* 

4999904 
014056 

028218 

041410 



05^2100 

q6^4400 
08 g69qQ 
0979606 
1121500 



I 



1265600 
1408900 
1551400 
1696100 
1840000 



1^84100 
2128400 
1171900 
2417600 
1562500 



1707600 

1852900^ 

2998400 

3144100 

3190000 



34?6ioo 
3582400 
572'89oo 
J875600 
4012500 



056632 
079864 
085116 
099^fi8 
1 13680 



117992 
141324 
156676 
17 1048 
185440 



199851 
114284 
22^736 
24}io8 

157700 



271112 
286744 
J01296 
315868 
^36460 



345072 
J 59704 
?74356 
389018 
40?72o 



49168144 
49308484 

49449014 
49589764 

497J0704 



I 49181169 
49311529 
49463089 
49603849 
49744809 



49336576 
4^477156 

4^I79J^ 
49758916 



49871844 
50013184 

50154724 
50196464 

5t>4j8404 



50580544 
50722884 

50865424 
51008164 

51151104 



51294144 

51437584 
51581114 
51724864 

51868804 



520^1944 
52157184 
51301824 
52446564 

I 52591504 



517-36644 
51881984 

53017514 
53173264 

5 j? 19*04 



55465544 
53611684 

53758124 
53904964 

54051904 



! 



I 



49885969 
0017319 
0168889 
0310649 
6451609 



49900096 
0041476 
0183056 
0324836 
0466816 



0594769 
0737129 

0879689 

1012449 

1165409 






1308569 

14519*9 

1595489 

1739249 
1883109 



1027369 

2171715^ 
1316289 

1461049 
1606009 



2751169 
2896529 
3641089 

3187849 
3333809 



I 



3479969 
3 6265 19 
3771889 
3919649 
4066609 



f 



0608996 
0751376 
0893956 
1036736 
1179716 



1312896 
1466176 
1609856 

175363^ 
189761^ 



2041796 
2186176 
1330756 

2475536 
1620516 



1765696 
1911076 
3056656 
3,102436 
3348416 



3494596 
3640976 
3787556 

3934336 
408131^1 



Sftarel^mkrif and their ^^s, 105 



8 



ot 49x10215 



702 

70J 

7<H 
70S 

706 
707 
708 

709 

711 
7IX 

714 

716 

7^7 
718 

71P 

7ZO 

7»i 
7i* 
7x5 
714 
72i 

726 

728 
729 
7JO 

7J3 
7H 
7J5 



49^50625 

4949X2»f 
496} 2025 
4977302J 



49114256 
49 J 64676 

49505*9^ 
496461 16 

497871?^ 



49138189 

49J787»9 
49M9J^9 
49660209 

49801149 



I 49»5»5»4 
4939*784 
49533444 
49674304 

498153^4 



49914225 I 

50055^15 
6197225 

0339025 

0481015 



49918356 
50069776 
502 1 1 396 

50353*1^ 
5049513^ 



▼—- 



49266361 
4940684^ 

495475" 
49688401 
49829481 



I 4994*489 
50083919 

50115569 
50367409 

50509449 



49956624 
50098084 

50 I 3 9744 
50381604 

50523664 



49970761 
50112241 

502539*^* 
50395801 

50537881 



0623125 
0765625 

6968215 
1051015 
1 194025 



50637456 
50779876 
50912496 
51065316 
51208336 



50651689 
50794119 
50936769 
51679609 
•51211649 



50665914 
50808384 

50951044 
51093904 

1 51*3^9^4 



50680161 
50822641 
50965311 
5iio8i'oi 
51151181 



1^7115 
1480625 

1614225 

1768025 

1912025 



51351556 

5149497^ 
51638596 

51782416 

51926436 



51365889 
51509^29 
51652969 
51796809 
51940849 



51380224 
515*3684 
51667344 
51811204 
51955*64 



51594561 

51538041 
51681711 

51825601 
5 1 96968 1 



1056215 
2200625 

*J45**5 
2490015 
1635015 



52070656 
51115076 
52359696 
51504516 
52649536 






52085089 
52229529 
52374169 
52519009 
5 2664049 



52099524 
52243984 

52388644 

5*533504 
52678564 



52113961 
52158441 
52403121 
5*548001 
51693081 



278012-5 
2925625 
3071225 

3*17015 
3363025 

3509125 
3655625 
3802225 

3949025 

4<^^6oi5 



51794756 
5*940176 
53085796 
53131616 
5337^36 



52809289 

5*954719 
53100369 

53246109 
53391149 



52823824 
52969184 

53 "4944 
53160804 
53406864 



52838361 

51983841 
5311951X 
53175401 
53411481 



53513856 
53670276 
53816896 
53963716 
54IX07J6 






5J538489 
53684929 

53831569 

53978409 
54125449 



53553*14 
53699584 
5384^244 
53995104 
54'40i64 



53567761 

537Mi4> 
53860911 

54007801 

54154^81 



i 



1 o^ Squdre T^tfuiers nHi Mr $ooIt. 



Root 



11^ 

7J8 

119 
740 

74* 
742 

743 
744 

745 



746 

747 
748 

749 
7jO 

751 

75* 

753 
754 

II! 

756 

757 
75S 

759 

1761 

17^'? 

764 
765 

[766 

[7^7 
768 

769 

770 



If 



4169600 
4516900 
4464400 
4612100 
4760000 



490^100 
So $6400 
$204900 

5353600 

$502$00 



5651600 \ 

5800900 
5950400 

6100100 
6250000 



6400100 
6550400 
6700900 

6851600 

7002500 



7153600 
7304900 
7456400 
7608100 
7760000 



7912100 
8064400 
8216900 
8^69600 
8.512500 



8675600 

8828900 

8982400. 

9I36IOO 

9290000 



418431 

433i«^4 

447-91* <5 
4626IB8 

477480 



492292 
507 1 1^4 

51197^ 
5)6848 

551740 



566652 

5815*4 
59^^536 
611508 
626500 



641512 

^56544 
671596 

686668 
701,760 



716872 
7 3 2004 

747i5<^ 
762328 

777510 



79^7 1 1 
807964 

823296 

838488 

853780 



369091 
884424 
899776 

915148 
9^0540 



— s 



54199044 
5434^3*4 

544939*4 
54641664 

54789604 



i«in* 



541137^9 
54361129 

54508689 

54656449 

54804409 



54937744 
55086084 

55234624 

55383364 
55531304 



55100.929 

55249489 

55398*49 
55547109 



I 55681444 
55830784 
55980324 
56130064 
56180004 



55696369 

.55845719 
55995289 

56145049 

56295009 



56430144 
56580484 

5673x014 
56881764 

57032704 



564451?^ 

56595519 
56746089 

56896849 

57047809 



57183844 

5733S184 
57486714 

57638464 

57790404 



57198969 
57350329 
57501889 

57653649 
57805609 



57941544 
58094884 

58247424 

58400164 

58553104 



S7957769 
58110129 

58262689 

58415449 

58568409 



58706244 

58859584 

59013 1 24 
59166864 

593*0804 



58721569 
58874929 
59028489 

59*82249 
59136iog 



5711296 
5860676 
16010256 
6160036 
6310016 



4*^8496 

4J75?75 
45x345^ 

4^7*13^ 
4819216 



4^67396 

511577^ 
5264356 

54i3i36 

5562116 






6460196 
6610576 
6761156 
6911936 
7062916 



7214096 
7365476 

7517056 
7668836 
7820816 



7972996 

8125376 
8277956 
8430736 

85837x6 



8736896 
8890276 
9043856 
9197636 





dthehr^^, t07 




,8 ■ 


9 


rj6 

717 
7J8 
719 

741 
74* 
?43 
714 
741 
74« 

748 
749 
no 


54J9o6iT 

USJ8«? 

•14686011 

S48l40ji5_ 

J4S8*»»I 

5S577<*i5 


54^S7956 
U40SJ76 
14(51996 
? 4700! 16 

U848S16 


54171689 
(4410119 
(4567769 
(471(609 
54865649 


54187414 
(4434884 
54S82144 
54730404 
(4878464 


54301161 
54449641 

54S97J1I 
54745 "I 
(4893181 


S49P70I6 
5J'45476 
55194096 
554li9'6 
J((9i9!6 


5(011889 55016714 
55160J19 551751B4 
(J308969 5531J844 
55457809 55471704 

1f6o6lf49 556117*4 


55041(61 
5(190041 
((jjSji, 
55487601 
5(636681 


Jj87f6iJ 

jSoiIill 

5617501^ 


i!74Hi6 

55890(76 
56040196 

56i9O0i« 
56j4ooi6 


55756089 (5771014 
55905519 1 0910484 
56055169 56070144 
(6105009 |[6iiooo4 
56355049 56370064 


5578(961 
i59l544i 
56085111 
561J500I 
(6385081 


7I» 

7IJ 
7S4 


S647!»iT 
I661J61J 
J677611J 
565 1701 ( 
5707801^ 


564901(6 
(6640676 
5679ijyS 
56941' 16 
570911*6 


56505189 
(6655729 
568063*9 
56957109 
5710814? 


56(10314 
56670784 
5681,444 
5697 1J04 

57't3364 


56(J(3it 
56681841 
j68}65ii 
(6987401 
57M348. 


716 
7I7 

760 


^72191x1 
j7j8o6»j 
(7iJ"*S 
17684015 
S78l6o»j 


57M4?56 
i7J95776 
57547196 
57699116 
57851116 


57159489 
57410919 
57561569 
577 14409 
57866449 


57174614 
57416084 
(7577744 
57719604 
57881664 


57189761 
5744114' 
57591911 

57744801 
57896ES1 

"(8049161 
(8101641 

seji4jii 
58(07101 
58660181 


r6^ 
T6i 
76J 
764 
76i 
766 
767 
768 
7<;9 
770 


I7ji8aias 
J 8 1406* J 

5844601 J 
^8599015 


5800J416 
58155876 

58108496 
58461J16 

58614336 


580.8689 
I8171119 
58J13769 
58476609 
(8619649 


58033914 
,8ii6384 
58339044 
58491904 
58644964 


lB7l»ii^ 
l39&5Sai 
590J9115 

Ji,jtf701J 


58767(56 

58910976 
(9074596 
59118416 
1938*456 


5878*889 
58956319 
(9089969 
5914J809 
59397849 


58798114 588ij(6i| 
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98664489 
983633.49 
99061109 



99141444 
99440784 
99«433i4 
99840064 



99161369 
99460719 
99660189 
998SCJ049 



56*14596 
96 {10970 
9iS707(T* 
96904^36 
97101318 
97i^84iS 
97495 ?7f 

ojSgiii^ 



tn?7j9| 

984-857?* 
986S4J55 
98883 tj« 



., .811^ 
99480676 

99fiSo^f5 
9988o<)j j 



S^Mreliumbers and their ^pots, iit 


981 


96JJ4115 


.^j,j8l« 


f^iiUH 


96j9,»4 


9«S4"7<i 


9I1 


96U061J 


96550176 


96569919 


9658,584 


96609141 


^8 J 


J*7i7i»J 


,6746896 


<,6766lB9 


96786144 


96805911 


984 


969140x5 


9694J716 


96963409 


969BJ104 


97001801 


9IS 


97 1 1101 ( 


9714071^ 


97160449 


97i8qi64 


97 19988 1 


97Ji8»ii 


?73J7$I* 


97J576»9 


37J?74i4 


97J97iS» 


987 


97IrS6»5 


97Jnj7* 


97JSS»«9- 


97574884 


,7594641 


988 


9771 Jit J 


977U996 


9nUl69 


97771H4 


97791311 


9h 


9791101J 


97>JoBl6 


97950^05 


.97 9*0404. 


97990101 


990 
99^ 


9810901S 


981188^6 1 98148649 198168464 


98L88i8r 


>8ji>7>*S, 


■9811705* 


9»,46»89 


983667;4 


98386561 


991 


9«5ojfi»S, 


9851S476 


98J4IJ19 


9856(184 


98;8504t 


99i 


98704115 


98714096 


98743969 


9876J844 


98783711 


99\ 


j8 90 J 01 J 


98911916 


,894*809 


98961704 


96981601 


99 S 
996 


99IO101J 


991119J6 


99141849 


99j6n»64 J 


g9»8i«i 


99J0111I 1.33111156 


99341089 


99^61014 


99380961 


997 


99S0061I 


9952,057^ 


99540S19 


99160484 


995804^! 


99S 


9970OI1S 


99710196 


99740169 


9,760144 


99780111 


999 


99900QtJ 


99910016 


99946609 


99'9fiooo4 


9998000 ( 
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t 
frohl 4. FlO. 5.- i 



GvotH the Ares dftbe Ohkfig ABGD^- in 'Ak^di 
Jotfs, and one ^ tit $i4is ; to fni tie ether. 

: Multiply the Area by i8t, and divide the j^roduft 
by the ghren Side, the Quotieat is the other Side. 



$. Dr *7 tie, TMe tf RgSltlmal Figures. 

Divide the Area by the ^en Sidei with the Quoti. 
cnt enter the Table^ and aeainft it in the firft Column 
ftand the Inches of the other Sidej and at the Top the 
Tenths (if any.) 



FroiLs* Fig. y. 

In the ObUmg ABCD, given the Sum efthe Sides ^ and 
Summer Difference cftbe Diagmal AC9 and the Area ; tn 
find the Sidef. 

Theor. 

From the Square ef AE more i, fubdud 4 times 
the Sum or Difterence of AC and the Area, and ex- 
triA the Square Root^ to or from which add or fub-. 
dud I , the Sum or Remainder is AC^ and by Jheor.r 5. 
the Sides are given. 

frohl. 



I 



I 



Ofm Qhlmg, , lij 



frohl. 6. Fig. y. 

h tieX^Ung ABCD, gtven the Sum if the Sides, mi 
Smn, ot D^erence eftbe SyMrt the Diagiml AC and the 
Area ; to ^nd the Sides* 

4 

From J. times the Sum of the Square of ACandthe 
Area, fubduia 3 times die Square of AE. 

Or from 4times the Difference of the Square of AG 
and the Area lubdudt the Sq^re of AE, the Rehdue 
divide by 3, the Square Root of the Remainder, or 
JQuQtientis AF,the Difference of the Sides, theri— ^— 

ThcSemi-fuml ^l^ SanWifier. J S*" Jsidc[^ 

" . • -■ '" 

> / 

Troll. J, Fie. 5. 

h fie Otbmg ABCD, given the Difference of the Sides ^ 
and Sum J or Difference ef the Diagonal AC, and the Areai 
to find the Sides. 

Theor. 

To dcBible the Sum, or Difference of AC, and the 
Area, add the Square of AF more i, and extra<ft the 
Square Root,from, or to which lubdud, or add i, the 
Remainder, or Sum, is the Diagpnal, and the Sides arc 
given by Tiw. 15. 

V 

Troll 



t 
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j^; Frolk 8. Fig. j. 

imi 5«N», 0r Differenef ^ tie S^ua/te tf tk Di^md 
AGt Md the Ar ea \ te find tbeSiitu 

thftn 

From 4 times the Suln of the Square oT AG jUid 
the Area^ fubdiu^ the Square of AF^ the Remaindetr 
divide by ;. 

Or from 4 times the Diiiei ence of the Square of 
AC and the Area^ iubdu(d } time$the Square of AF« 
theSquate Root of the QuQcientj or Remainder is AS 
the Sum of the Sides, and the Sides are given by 



■ I I M III 



ProhL^. Fig. 6. ^ 

■ , >. \ 

Given AB the Side of a Rombus, or Romhoides , anJ 
CEtbe Terfeniicular falUngfrom fheOhufeAn^lei to 

$Hd the Area. 

I. Defin. 

A Romhus is a Figure contamed under four equal 
$idesj but no right /ioigla^ yet the oppofice Angles are 
tqiaA. mz,. two Obttue^ ^d two Acute^Hke apia« 
mond on the Cards, or an ordinary Q|uarry t)f Gla% 

1. Defin, 
A RomhoiJes is a Figure confiding 6f unequal Sides, 

and Angles, yetthofe oppofite are equal. 

Tbeor. 



/' 



of a ^onihs or ^tMiei, j % ^ 

Theon 

Miiltq>Iy AB by CE. the Produft is the Area in 
inchos; idiich j dividea by i8i) or mnkiplied by 
•003 546 1 gives the Area^ or Gontent upoiio&eJbioh ia 
Ale^Uons. 

%. Orhy tb$Tabk pfReSitmal Inures. 

MiOtiply the 5 AB 9 . 5 CE 7 theAoduftif the 
ilmniicri^anaft < CE S "^ ^ AB S Aita iaiUe^dkai 

i.Orhy tieTaragomcal tatk. 

AineanPro^ortioiial betweea AB'and CE^is tte 
Side dPaSquKie equal to the Rombos^ 4>r Roouxudesi 
againft whidb in the Table ftands the Ar^ 

Nvfe, That a Square^ an Oblong, a Rombus and a 
Romboides are commonly called ParaUelo^ams, €^ 
which the two firft are Right-angled^ and die othef: 
Oblique-angled. 



TroiL 10. FiG.^. .r. 

OivmKBthSidecfaRmhm^MdoHiDiaimali u 
find the ether. 

The or. 

Divide the Diagonals AB and BC into two parts 
making Right angles at the Center^ then from the 
Sqpare of AB> fufaduft the Square of half the given 
Diagonal^ the Square Root of the Remainder is half 
the other Diagonal 



TrohL \ 



i i6 Of a ^omks or ^ismbmksl 



Proil.it. flQ. J, 

Given AS and BD the Sides of a Rmboides^mul ant 
JOiagmah tofindtbeatber. 

Theor. 

Sedng the An^e at C is. an Acute angle ^ by 
Hiedit. 47. find HB the Difference of the Segments of 
the Batej and die Perpendicular GEj add half HB to 
AB jind theSumis AF^ then to the Square of AF add 
the Square of DF=CE> the Square Root of the Sum 
isAD. 

Or feeing die Angle at B is anObtufe angle by 
72far.48.fmd BF the diftanoe from the Obtuie angle to 
the foot of the Perpendicular^ and DF the Perpendi* 
cukf J liibduft BF from AB and there remains EBj 
then to the Square of EB add the Square of GE=DF» 
the Square Root of the Sum is CB. 



FroU.1%. Fig. 7. 

Gpven AD and BC tbe Diagonals of a Bmbqides^ and 
one Side; tofind tbe other., 

i 

Thtor^ 

To the Square of AD add die Square of BC^ from 
half the Sum (ubdu^ the Sauare of AB or BDthe 
Square Root of the Remainder is BD ot AB accord- 
ing to die intent of the Queftion. 

TrohL 



OfdTrapesim^ iz7 



■■■■■^"■^■■■■^■■iiiii^BP**"*"""""""'^^ 



Troll i'^. Fig. 8. 

Given thSidesiftbeTraf^umABCD^ when Ah i * 
faralkl to GD ; to find the Area. 

Defbk 

A Trapezium is a Figure confiftinig of four unequal 
Sides. 

Theor. 

Multiply half the Sum of AB and CD by Cp the 
Perpendicular or neareft diftance between AB and 
CD> the Produd is the Area in Inches^ which divided 
by* 1^.2^ or multiplied by .00; $461 gives the Content 
upon, one Inch in Ale-Gallons. 



' \ 



Dewonfiratm. 



Make £B equal to CD^ and draw CE from the 
Square of AC iubdud the Square of Ap the Semi- 
difference of AB and CD the two parallel Sides^ the 
Sqtiare Root of the Rem;under is the Perpendicular 
Gp, then EB multiplied by DF=Gp &ves the Area 
of die Paralldbgram EBCD^and half AE multipjlied 
by Cp is equal to the Triangle AGE whoie Sum is 
equal to the Trape;^um ABCD. 

Fig. 9. 

Note, Ifthe Trapezium have, two right Angles as 
G and H, then the operation is more eaue^ for if half 
the Sum of GK and HI the two parallel Sides be mul- 
tiplied by the Perpendicular GHa theProduA is the 
Axea of the Trapezium GHIK. Note, 



1 28 CfdTrapei^ml 

Note, That all other irr^ndar ReAilineal Figures 
maft with Diagonals be diviaed into Trapezias^ and 
Triangles^ whidi being &vera]lY tai^&tvQd, and their 
Areas added together^ the Sum is the Content of that 
Figure ; and in every (iich irr^;plar JFigurQ the Xrian* 
glesare always Itfs by. two than t^e nunyberof iptvett 
Sides^ and the Diagonals by three. 



Proil.14. Fig. 10. 

•• • 

Given the Sides of the Trapezium AJBGD when nme 
rf them are faroBeli to find the Area. . 

Theor, 

Divide it into Triangles by a Diagonal drawn be- 
tween either pair of oppofite Andes as AC, andfroni 
the other Angles B^and D^ let faU the Perpendiculacs 
BEjand FD^ upon die Diagonal^ or commonBaie ACj 
then / 

The Produft is die Area in Ixtdasi, wHch divided Iqr 
^%^,QX nuiltiplied bjr .00; $461 gives the Af9i,of 
Gomoot upon (me loich ja AMaftSctfls. 



§. Or^theT4hktfBt$ilk»d Figures, 

Multiply the fBE+FD ? ^^ i„ir fAC 
Number againft IaC-t f'^^^lBE+FD 

The Produd is the Area in Ale-GaUoas. . 



/.Or 



« - ■ 



1 - ■ . • 

mean betwien lAG-^i S '^'^.i BE+FDi 

is the Side of a Square equal to the Trapezium/^gainft 
which jutheTable ftaids thftArpa ia Ale-Gallons, . 



■■> >■ .1* 



i^rolLi^. Fig. 8* . ^ . 

Gw«r» f j&e Sidii of the Traptidum ABCD, ivhen ABi 
faraMelto CD J *fl jW the Diagonal CYi. 

« 

Tbeon 

fcnd the Perpendicukr dp by tiw-. i \. tlien frorii 
Ab fuWuft Ap the SeoiidifFerence of AB and CD^ 
thq Remainder is p6, to the Square of which add thd 
Square of Gp> Ae Square root of the Sum is CR - 

When the Angles are unequal fee 721^. i i. 



Proll.i6. F*G. II. 



Given the Sides of the Trafez^ium, ABCD when noni of ^ 
them are farMi and em J>iagonal ; tofi?ul the other. 



theor. 



■I* 



To Ae Sqaarc of AG, ^ *<i Square of BC, froiri 
the Sura fubdudthe Square of AU, cinride P^ "^«^®' 
nuioderbjrACandchei^odencisCE. n.^t 
. To the Sqtiaie of ACyada the. Square ot ^AD, trora 
the Stunfub^ theSquareof CD,half the P *'°*i?r^*^ 
AvidedhFACquotesAF. K ^"^ 



130 of dTupi;^^^ 

Then bv tbeer. 10. find BE> and DF^add CE to 
AF, and uibduAd» Sum (bora AC ciiQ Remainder u 
EFs=DG. 

Laftlybjr Tlior. 19. yon may nfid'BDibr.tfae Square 
of DQmor^ theSquar^pf BQ i» equal to die S^ure 
ofBD. 



imtmitmmmmmitmmm^mtili^tm^ 



Troll. 17. Fig. fx. 

Given AC the Safe of a Right-liffeJplain Trioff^k and 
S^ tkc^ Terfeniknlmr, ; te.fiaJt the Area^ 

• * 

^ Rilbt'lined plain TViangte is a Figure comprehen* 
ded by mreo. Riglht^linos including three Angtss^and 
of the(e accoFdlng to the Length and propcntian: of 
their Sides. tJi^re. are three kinds; vis^. 

Equil^ter X C three equal >' 

Ifof celts > Having c^c^o equal > Sides. 

And thefe again according to the nature and Ooan* 
tity of their Angles are diilinguiihed into three forts^ 

Bight' angled ? kone Right v 

Acute-angled ^ Having < one Obtufe > Angles. 

Ohtufccarigled j , ^ . C^^e'Acutei 

Hence k ^mattifeft that tnciie arft ficven fcrts of 
Right-lined ..j^'j^jj^^]^^ ^ that evecy one contains ^ 

or oneObr^jj^jj ^^ x^yam: fiwr it is inroeiblfrtfaac 
the fame If^g^ Qi&M aman tiw,Righti mwg 



^ •« 



Obtule Aiigles^ or one a Rights and the other 2kh Ob- 
toie angle* j. , - 

jNfcftf, If the Si^iffe of one df Ae Skies be equdl td 
die Sum of the Squares of the^ther two^^thqn the 

Obtufe,ifle!l6i^AfehB 

Alio in a Right lined Triangle the right inglejbelng 
always 90 degrees, the oth^tb^o make ^fd ^d disgreesj 
one beiqg the complement of the othtn 

Thecf. 

Multiply AC by half BD (Hrhich is aliftrays the 
heareft Mancefionf th^ Baft to dli bppdfite Angle) 
or Multiply half AC by BD the Produd is th? Area 
ili Inchft, wMoh dHrlde^ by i8i, df hiult3pli64 by 
.0025461 ^cbihe Af^i otCtitki^iMbhi Irichdeepr 
in Ale-GaUonsL 

§. Or hj the Table of Re^ilmeal Pigiini. 

MwitMttd^^^^^ i ^ t **"*"> Ac 

tnS VrodaSk Is me Cdiftent itpon one Ingh id Ale* 
Gallons. ^^. 

i. Or hj the tettagmcai TahUi 

k ^e Side of a Square vr]xb& Area is eqiuaito the Arei 
of the Triangle ABC 



& 4 t^iM. 
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frohl. i8. Fig. ix. 

. IntheTr'umgU ASCtitveHABrOrBCMfrfthecm- 
taimng Sides f and the Area ; to find the other, ; 

Thepr. 

Divide the double Area by the given Side, the 
Quotient is the other Side. 



TrohLiif. Fig. IX. 

; In the Triangle ASC^ given AB, and BC, the contaph 
ing Sides feverallji tofina the Hjffotenufe AC 

Theor. 

Square AB, and BC, fever^y, and add them to- 
gether^ the Square root of the Sum is AC . 

Note, That this Trohlemh the foundation whereon 
the Dimenfions of right-angled plain TrSingles do 
prindpallyilepend. 



I 



FrohLxo. FiG. ix. 

In the Triangle PiRQ, given AC the Hypotenufe, and 
AB^ or BCj me of the ccntaining Sides ; to find the other. 

Jbfon 

^ From the Square of AC, fubduft the Square of the 
given Side, the Square root of the Kemamder is the 
Qth^rSide. Trobkiu 



i 



Qf.^^j^'-m^led.jfl^nTnai^ts^ i j j 



V 



• In the THmgJt'K&C Of^ fmnHnr iiing given forcrteof 
thicontiiinmg Sides \to form the TnangU, 

* - » • 

Tbeor, 

From the Square of the given Number (if odd) fub- 
^cadt Unity or i , half die Remainder is the other Side, 
tpivihich add Unity or i^ the Sum is the Hypotenu&r 
AC; 

Or from the Square of half dbe given Number (^ 
even) fubduft i, the Ren^ginder is the other Side^to 
vf hi^ Square add j , the Sum is the Hy potenuie AC. 

■' ' ' . "f I ■ > ■ ' ■ • ^ — ' — ' — 

iHtbe Triangle ABC, an/Numher being given for the ' 
Jifpotmufe AC ; to form a Right-angled Triangle wbofe 
Sides fhM be Trofor Amah 

Theor. . 

To the Square of AC add a Quarter of the (ame^ 
Square, from thfe Square Root of the Sum , fubduft 
half AC, th* Remainder is BC, which midtipHed 
by AQ the Square Rootof thte Produdis AB. 

Which is no more than to divide a Number accord* 
ing to extream and mean Proportion, the greater part 
being one of the Sides, and a mean Proportional be- 
tween th^JHy potenufe and greater part, the other Side. 

|w % , Trthl 





154 (^W^-m^^'^^'^^ 
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Jhvih ij. FlO.ix 



i>^ Sules, ani Sum m Biff^PW ^th l&p«^l9N(^ A€^ 
^ni tht other Side ; to fini the Triofigie, 

Theon 

. Divide cJic SquaTifi cf rbQ giT^Q^Ai Ispth&gifiMl 
or Sum^ according co the intent of the ' Qjieftion^ zSA. 



'\^>, 



•^■^•*«MBW*«Ml«»>***«>Mii«'*">*^'— f* t iM ■■■■^^t*»^b^^«a!Mi.^ * 



froM 34. Pio. rx:— 

t 

& ri6e Triangle ABC, ^iijeH KB,(ir BC, one of tie 

iiM r^tf w^r Si4e i r^ 6i»4 ^*« Triaff^k^ 






To a Quarter of the Biquadrate of the given Side, 
addtheSguweof ti^e;^ R^d^ugij, % Sai^PeRpWTiOf 
theSufqis_^Scm^^ ^anc^ftejpt 

which, 4d4, ^d Uibduft j)a|f'(h^ Swire fifths ^iv^^! 

$ide, the ^quare^oqt ?* tfcia Sw,, 4a4 Jl«mM»J^^ 
are meSidesi. 






w- ,- ■ « 
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qf JlgiSM^^ Tria^lesli t j f 



PtdL^S^ fio. 13. 

. /« tie Ttiimik ABC^ ^M^fiy Y jf tifmm$/i AC^ m^ 
C^^ ^ ClELy'fbe S0m, w D^^jhtM^ ^ tlSt claiming SiJesj 
to find the Triangle* 

Theon 

^ Fiom the Sguare of half CD^^ fobduft the Square of 
AO^^toftaltAC; brfK)natheSquarebF AG, ftib, 
doft^eSgnare of hatf CE, Ae Remainder is half the 
Reaingje ; then ditide the ReAangle by AC, the 
<5|iotient IsBB. And the Sdes aire given by thtor. i6« 

$. Or tbm^ 

From half the Square of AC, fubduA the Square 
df half CD, orECj th^uarekW of the Remain- 
4eris h^ECjOr CD^and by TheorA. the Sides are 

given: ;;■. ' y: 



Proil.%6, tiG.i:^. 

hf the Tfim^gh ABC, ^iwn AC tbk ^jfketmfc, and 
J(JtHMgk if A^^ Mi BC^ $b$ tmak^g Sidep; ufindtii 

Trmgki 

Theor. 

To, and fi"om the Square of AG=half the Hypote- 
nufe, addand fiib^d iiailf tl«s Redangle^che Square 
Roots of the Sum, and Remainder, are the Sernvfiim, 
4nd Scttm^Mftitnoe of ehe Sides ; and by TImot. 6. 
ijie Skis am gif>K»y ^d the i^drpeodicular BF is given 
by the mil part df Titfor. a f . 

K 4 ^rohl. 



f ) ^ 0/^ht^arigk(f\plMn Tridngtdp 



^om the Right angle ufcn the Hjfutcm^^ A,Cj ind tfik 

jijpotenufe* to find the Triangle. 



> \ . .1 



Theor. 

For${niutph as the Angle at 1B is a Rigljit Vi^'i it jfbk 
Weth that BG=AG halFtne Hypotpnufe, therefore 
from the Square pFBiG, fixbdud the. Square of RFj 
the Square Root of the Remainder is ^G the Semi- 
^ifFerence bfthe Segments/andi the Sides are ^ven by, 

Theor, 21. . . -- 

J» /^tf Triangle ABG^ ^/Vwi BF rif Perpendicular^ ana 
HC'the Difference of the Segments of the Hjpotent$fe\ to 
fihithe Triangle. 

. . Jhfor.: 

' To thq SquarQ of BF, ^d the Square of FG the Se- 
im-differ^nce of the Segnieftts, the Square Root of the 
Sum is BGb=AG half the Hypoteriule, and the Sidesj- 
are given by 7i&e<?r. 31, .; 



••— r 



ProiLz^.^ Fig. I3#; ;;' • 

' , , < ,. 

f . / . , > ^ ■■■'.. 

In the Triangle ABC, givin BF ;i^ Perpendicular, and^ 
DC, ^ EC,/-6^.iS'ii^, orD^erence ^ftbe eoi^faimng Sides ^ 
fo find the Triangle. 

^. ^ Theor. 




\ 

1V> the Sqiiate dF DQ or £Q add the-Square of 
And by Tbtar.in. the Sidesve given, 



< 1 1 I I ■■ ^ 






cm 



Prdil^o^ Fig* IV 



-' • *f tbeTriia^k ABG^ ^kreii BF /ie PerpenJkulmr, and 
Re&of^te ofAB, and BQ rie cmtaining Sides } /<> jW 

Theor. 



\ - . « 



* !6ivide the Reftande by BF, die Qjiotient ii AG 
die ilj^enafe, aadby Tleor. 17. the Sides are^ven.' 



■•^ 



lb 

la the Tmiigk ASCjZivs» W^bt VtrfwdkulmtfHd 
rvmeterCthat ktkSm of all thStdefJ to find the Tr*». 

Theer, 

Divide half the Square of the Perimeter, by the Sum 
a£thePerimetei!;a6idPerD«ndicul»f, dfc Qudt^cntis 
ACtheHw?otefw^,andby Tkfor,%^.^hs Sides are 



.' » 



Proil. 



-i 4, 



t).S Of^^-'Oi^fimlfyii^ 
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ip/vMB*» Fi6^,^3f 



r ./ 



Jpi the TtiangU ABC^ j^'Peiv HC tie Diffaenc^^tU 
Segments oftke BfftfttMfi ACj ani t&e f^/otM;/?; ra 

find the Triangle. _. ^. ; .*. 

To^ and from AG half the Hypotetiule^ act^^ aM 
iubduA FG the $Qcr)H]i^reaoe or tl?fl( SegmentSj the 
Sum^and Remainder are the Segments FQ and AF; 

thctfii^e S9tt(if0R(K>ti9f;hwH94t«n£^j$l^ And 
itoSidqsaregivoobyZi&w.ij. ,3/1 

f • . • a it 

$, Or, jfw m^find BF ^i«r 

From AGj fubdii^ AF, the Remamder is FG im^ 
the iS^we ot BG;:^AG lefi the &5jiiafo pfFG is=5:.f!9t. 
the S^uareof BF by Tlecr. lo. 



Tfpil:^^. Fig. i^. 

Jt iit ttiat^k AbC, jl^tm HC ^ 'Diffimc0 vfthi 
^egfmnh ef the BffBtennJe AC^ M^f AS, ^ VCiemef \ 

the containing Sides ; to find the Triangle. 

Tathedo»l]fe Smiarecf AB^ orBQaddditfSqiiart 
ofFG the Semi-dmeiFei^ 

And by Tbm. %%. the Sides ate giv^ea 

VrohU 




» » 
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I •• ""^ 



. • - * « 

i. . 




Sum «r Dtftf!^^ ^ tl^ fV^^fifiE ^4e( } t^^ t^e Trt 

^Mtpffj' 

As the Sq uare Root of dtedgs^gguareof QQ, or 
EQ le^the Square c* HC, is to DC, or EC ; 
SoisHQ toEC;,:prDC .^. 
And fo is DC, or EC, to AC ' 



. - . . . \ , ■ ' . ^ 



->r^ r-cr; — r > v r ' \ 




TnhLi%. Fig. 13. 

.••..i'>{\V 
In the Triai^U ABC, p/veniiC the Difference if the 

.^Ta irimgsrhftSquareof the givea Rftftanglft^ a4d 
4 quarter or the Biquadgte dF I^Q^ ^d extraA the 
Square Rcx)t^ to^i^eb^ haff the Square of HC> the 
Square Ridoc of tllds Sum is AC : And by llbeflr. 22. the 
Slows aregifni. '; >^^' «.•:.-,. . ^'i/* r. . 

Proil,T^6, FiO. 13. 

.MffftTrtafigJe ABC^gyuen the Area^ mi Perimeter 
jftoaf i tbi Sum cfM the Siits \) , iofiUtbc Triangle. 

Jlior. 




-, — - Thetr^ 

tMviaetheAjiQk>Ii]^didSeat!^)eii^iQCtf. the Quoti- 
ent is the SenjiT^uraefpt pi the Cu:d? Interil)eid,wKich 
fubda<aedlittmthe Semi-Mtiinetef,th¥lteiriaHiaerii 
Ac, aftd the;Perimetetfefi AC,is theSum of the oCher; 
SidesjihehbyTiitfr.ijvthtf Sfdes art given." '-■■ y^ " 

i^ote. That the Square of the Perimeter muft alirsifi' 
exceed the Quadruple Areii - 









• • ^ '. ^ o* -f '' , .' ... — ^ ^'r 

. In tbeTriangle kBC/ii^MI^Abi^^^^ 
containing Sides ^ to find the triangle. 

.... , , Theor. 



To thfe>8fittr<if the «wtoK#ditt«,da Ad^ 
Root of'thardouble-^tiaM^. iJifr&tei^kQthw* 
add that Square Root to the given Differences feveral- 
ly^ and the Sums vriU betSl^des. 









r4f 



Tbegr, 



To the Squarft'of tliegLveri SlBe, a^cl the Square of 
half the^ ffvca Se^ent^ to^ and: from ^ Sqoa^ie Robe 
of the Sumad^ ^^ wbdu^jbalF.theV^^en, Segment! 
the Suiti^ and Reiximd^are t^ie Hypoti^nuil, and 
other Segment; And By Inlfeor. lo.'the other Side is 



^m 






V • 



■X 4 



In the Trumgie h^C^given AB, or BC, imafi^cm^ 
taming Sties ^ and Sum^ w Differencf 9f:^Hyf(i$mitfi^G^ 
and tie Area I to Jmd the Triangle. 

; Tbeor. ^ . ;. 

Dmde 4 times &e ReAan^e of the Sumvor Di^e- 
rence of AC and Area, axiq die given Side^ I^tha 
Square of the given Side leis 4> 1 and Square the Quo* 
dent^ £:om ^quarter of whicL fubdud 4 times the 
• Square of the ^ven Suni^ or IMfierence lefi 4 times the 
^uare of the given Side, divided by the Square of the 
l^ven Side leis 4^ andextrai^the ScpiareRootj. which 
referve: 

I)ivide double the aforefaid Redangle, by the Square 
of the given Side lefi 4/from,ortbthe Quotient, (ub- 
d\x£tj or add the referyed Square Root^ the Remainder, 
orSumistheSidereqdred. v 



Proil. 



41 Off^oHgk^t^T^h^ 



^Mrirf 



frehlJp, Fig. 13. 

hCt-Mi the Ah^i ibfiii tit THU^. 

Theor* 

'From ^ Square oT^DG, mare 4, £ibdad 4times 
die Sum, or Dtfiereoo&df AG, i^ the Area, and 
extraA the Square Root, to, or mxa vrUdi add, or fub- 
duft i/kbe Sum, or MiiaamAsr kkC, stoA thtf Sides 



ProhU^i.: Fig. 13. 

^ In the TrtalijrU ABby |«^eM 1^6, *bi ^ ^iBe 
dmahtitig suit, aU^i^ vf J^nkt (f thi SduOre q 
tbiilJfotenufiACtmittkeAMi tit ftAdthitmil^li, 



: tt<»a. % Stt«^ tM^SeiM 6f tte ^qtiaf« Of ktjLiA 
the Area, iubduA $ tini^ the Square of DC, an4 a(vid6' 
the ReiAaitlde^ b)^ | : oif (i«m^ tifhds thii' {>W&feUee 
of tlieSqaaredf AG, ^ttidd^e AreM, Mdtia ^ tith^ 
th* SqtKir»ef DC> Md divide the Renfiaiflder W $, die 
Square Root of either Qciotieffit is £G, th&'tMft&i'eflcJr 
01 the Sides; And by Thtm, (>. the ^des are givea 



Tfll 



i!f9i^'n¥P^'^'i»is^ HI 



fr$hL^. Fig. i^ 

Im tlfTrif^k AiC, pvmEC tie Diffnmct rftU 
t ^fuaitum Sides janJStmj.arliifiiw^ if the Hjforamfe 
AC, dndtbeAre0\ nfimitBeTfiat^le. 



Tha^r. 



To 4 times the Sum^ oi: DilSference of AQ and the 
Area^^ the Square wBG J tmn^ tfideixtrjuSfc the 



IntbeTruMgleKBC.pven'ECy the Difference of the 
iTMtfs^^AUbr^MiCSik^ the Stfim^ ^ 

Theor. 

From 8 times tlie Sum of the Square of Ad^ and 
the ibea^ fidxiua ; times th^S^iaiftof^EQ and di- 
iAde;di0.Remaindcir b)^ < : Or from.8 doles t£& Difl^ 
reQG&of the .Square of AC, and the Areai fiibda<%) 

tiiMstheSqnareol'EQanddividatheRcsnaiiider by 
%\ theSauare Root of either C2iiotient isDQ the Sum 
of the Sides ; And by Ibeitr, 6. the Sides are given. 



Troll. 



' 44 ^/ %^<%W/>/4/» frioi^ks: 



Proll. 44. Fig. 15. 

In the Triangle A.BC, given the ReBangle of KA, and 
JBQ the cofaaining Sides^ and Sum, or Difference of the 
Hjpotenufe AC^and Area ; to find the Triangle. 

Thcor. 

J^rom the double Sum of AQ andi the Arca> liib- 
duift the given Re<ftangle : Or from the given Re<9r- 
angle, fubdud: the double Difl^rence between AQ and 
the Area , half the Remainder is AC j And hj 
Tbeor. 26. the Sides are given. 



.^^•^m 



Trohl.^S' Fie. I?. 

, tn the Triangle ABQ giwn the ReB angle of AB, and 
BQ the containing Sides, and Sum, or Difference of the 
Square of the Hjpotenufi AQ and the Area; to find tie 
Triangle. 

Theor. 

Vvoax, or to the double Sum« or Difference of the 
Square of AQ and the Area^ fiibdud):, or add the given 
Re<9angle, the Square Root of half the^Remainder^ or 
Sum will be AC; And the Sides are given by Tbeora6k i 



rtohh 



CfWi^tt^-ttf^kdflm Tnof^les,' i ^^\ 



Ih anj fJain Triangle, ^mtbe Sides fiv^aU/i tcfifd. 

the Area. 

• • « 

From the Semi^perimecer or half Sam of all the Sides 
fubduftc^ch Side feverallyj and multiply the three 
Differences one into another continually^ then multi^ 
ply the Produd by the $emi*perimeterj the Square Root 
ot this lafl Produft will be the Area, 



Trohl 47. 

In tbe Trianglei ABC, given the Sides feveraBy • t§ 
find the Segments of the Baje, and the Perfendieular, 

Theor. 

I. Cafe.^ Fig. 15. 

When the Triangle hath uneqiial Acute angles af 
tlie Bafe, and the Perpendicular BD falls within the 
Triangle : 

Divide the Difference of the Squares of AB, and 
BQ by AC^ the Chotient will be AE, the Difference of 
the Segments of the Bafe. 

Oras AQ istoAF; fbisAG, toAE. 

And half ACJS- Jhaif^is^J ^^^ J&gtnent 

And by Thm. 10* the Perpendicular BD is given. 

L 'X.Cafe. 



Wheti die Triangle is Obtofe-angled .at the Baie 
and die Perpendicular CD falls without die Triangle: 
*^Pmdetb9 DiSrence of die Squatps of Aft jind 
fiC/by AB^ the Quotient wilt be AE^ theco(^re4 
line^ (thatisdieSumoftheBale^ and double diftance 
from the foot of die Perpendicular to the Ohtule 
angle) 

Praf A$>i$^AJP; ibtfAG>coA& 

WhAlfAB|26^}h4lf AEis;=. ^^ 

And CD is given by Tbe(>r, %o, for the Square of 
AD, or DE fiibduifted from the Square of the refpedive 
Sid^j leaves the icpiareof CDr . 



■ ' . r 



froll^. Fio, 17, 

Jfe tht Urianrle ABC, given the Sides fevera^ ; to find 
the Diameter if the Circle Infcrpbed, and Circun^cribed. 

« • 

F/om the Setui-perimeter, -or half Sum of all die 
$i4ps^ luhdu6k the three Sides ieverally;, andmdtidy / 
me three Differences one into another continual; 
diejtt djvidic the Produd by die Senii-periflieter, the 
§5[ijare Root of the (Rodent wili be u^, the Semi* 
diameter of the Circlelnfcrihei 

And if you divide the Reftai^eof AB, At^d BC, 
by the Perpendicujar CD, the Quotiept will be FG, - 
m&&iSU-4i^n)i!Pt!er of the Qpcle XCircwpTcribed. 

ITote^ 



n 



d(!fiQl^ilN»^ito?H^^ 147 



Nae^Thatin any R^-an^ed plain Trian^dm 
Difioenoe^ecween die Hypoceniue^ and Sum or dtt 
containing Sid^ i;tbG?Di9ii|ei»<B|'tfaeCSide 



.*^i 



% % m • • 



?rohU^9. Fig. 1 5. 

To fnim OkUne^ft^ Tria$fff m ABP, vn^/i 

Theor. 

Let die Sides be reprefentqd by die [jetters ii»f^rj 
whid) may fig^e any drree Nmnbers takep at 0ea* 
fore^then: 

Mulnply 11^ ^, fy condnually * doaUe die ProdoA Is 

From the Square of r multipUed by ^^ fubdiuft dM 
Square of 4f mdciplied by by dieJlemiinder is AD* 

FrQmthe^uareQfrmoldplied by#, (ubduft tha 
S^iare of ^ mujtipiieci by /»« (£9 Remainder is £>G» 

AndACisdieSiimotAjB^,andZ>C4^ 
within the Triangle; or AEis die I^fterenceof Ad 
and DC^ when BD falls without the Trianele. 

To theSquare of r multiplied by a add the Sqaars 
of * nviltohedby ^ the S\vn is pB. 

To the square of c muldj^ied by b^ add the Squ^ 

gSa miilripli©4 by * the Surp 15 AB. 

Note^ That e muft always exoeed eidicr of dt? odiqr 
$dei ^ 



h %. .Ijfif^ 



■^S ' tfi)$if^^af^kd ^htinT^^Sfff* 



• < » 






Preii. 50. Fig. I J.' 



Hi thTriangU ABC> gtvtn AB^ imi "BC fiver tUj, 
W the Jrta \ to fiii the Baft AC 

Tbeor. 

• - . . ^ 

TotheKquadrateof AP« add the Biauadrate 6f 
AGj from a quarter of the Sum^ fubdud half the Red- 
ande of the Square of their Sum^ and Square of their 
I3^rence^ more 1 6 times the Square of the Are^^ and 
extrad theSquaife Root^ which added to^ or fubdu<%ed 
from the Square of their Sum, and Square of their 
I^flk'ence^ the Square Root of the Sum, or Remainder 
will be AQ fb that two Numbers will be found either 
of ?^ch may be AC 



, ProiLsi. Fig, 15. 

V'A Jf$ the Trianjtle hSC, given AF, or AG, ^ie Sum, or 
^^ Difference of the Sides, AC the Bafe^ and BD the Perpm- 
Jicular ; to find the Triangle. 

» 

Theor. 

As the Difference between the Square of AF, or 
' AG, and the Square of AC, 

Is to the (aid Difference, his or more 4 times the 
SquareofBD; 
So is the Square of AC, to the Square of AG,or AF. 
And by Tbeor. 6. the Sides are given. 
To find where the Perpendicular falls fay— — 
Ai ibe firft Difference, is totheiecond; 

So 







• So js AB, or AG> to a fourth PropordoiuL ^ 

BD faUs wicMn the Triangle^ and is always F I G. i s^ 
le(s than AC Or AE the composed line 1 6. 

when CD falls without die Triangle^ and isevergrea* 
terthanAB. - 

But when t^iis . fourth Proportional is equal to the 
Bafe^then the Perpendicular falls upon the end thereof 

And thus you may know whether the Triangle 
Ibughtbe Acute^Obtme^ orKight-angledattheBate. 



^ In the Triangle ABC, l^iwn AF, or AG, the^Hm, e/r 
Difference ef tie &iJesy AC tbefiaje^ and the Ate0 ; • to 
find the Triangle. 

; Divide 4 timiisdxe^quare of tbpArea^ fay theDifle- 
i:(^pe betweeu .t&3iSquare;o£ AC^.. and the Square of 
AF^ or AX3, .froqi^^: ox to . a .qoacter of the Square of 
AQ fubduft^ or add the Qyptidnt^ the: Square Root of ^ 
thd Remainder,'? on Sum is hrff AG^or AF; And by 
TT3eor.6. the Sides are given. 

Or Divide the3ari)le Area ])y the Bafe, .the Quod- 
en( is the Perpendicular BD^ and by Thear. f i«tlie Sides 
are given. 



Troll, y?. 



In the Triangles ABCj given tie Sum or Difference of 
the Sides ^ Difference of the Segments of the Bafe ^ and Ter* 
pendiculari tofind thcTrknpe: 



r 



t|0 CfOUfii'm^^ti^^i^h) 

Or Stmi cr DifftnaiH ^ tb Siits,i^M tMi hul 
ftrptmMmri pifabttieTrimiU * 

* f - • 1 

I. Cafe. Fig. ly. 

, ivliM die ^ri^^fi hath unequal Aaii^ai^es at 
fneJBale 3 gnd £D uUs within the Tmogle. . 

As the Difference between the Square of Ar^ cH 
AG3 and the Sqllare of Afi, 

. Blothe^iaiaDi&renc6>.le^ or more 4 times the 
Square of BD; 

SoistheSquace^ef A^'^Dr A% tb die Square of AC. 

And fb is die Square of AE^ to the Square of AG^ 
otAx* 

Aa^ AJ^akdBG).ji^ giveA^ 7^. 6. 

a. Cafi. Pig. 16. 

Vl^m ^ Triini^ is Obtofe^fM ^ die BsKe, 
Ind die^KpeiixUeahu: £D falls withoMt die Triatigte; 

As th6 DSierem». between the Square df AF^j or 
AG>atfdtheS9[uarbqf AjE^ ' 

Uta the.liaid JXSsixiDCQ, lefit)rmore4timeithe 
Squafcof CD; 

So£sithe Scpiareof AF^o AG> tiodheStpurec^ AS. 
, .Aod&isdteSquareof A£>totheSquareofAG,or 

' ' And by Tlecr^ 6. the Sides are givea- 



(lfpMjite*ia^^TrUtikt, i^i 



■■MHVHHiaVlMMMMiHMMaMkii«atfH«^ai«N 



Prdli^ Fip. If, 

In the Triaagle ABC^ givm AF. ar AG, tie Summer 
iMirm-t iftBiSi4ir, tLeBoHglt 6f AD, M DC, tit 
iS^m\ifthigB'Mfi>i^^"SCi» ihtttrftitMciMti to fid 
tbeT^mili.- 

Theon 
To the Square of AF, or AG, add 4 times the Square 

Td 16 ttfhes the Sqft^ df AF, or AGL fnoldplied VjT 
the Spiare of BD, rftfdi 6 tSfhes the It^<akfigle of Ap, 
and DG/and e^tt'ad: the Sguare Root, <»luck febduA- 
^ 0fiihy,dr added tff ^ ftlwr7edSaw,jglvesfhft Stpiarfli 
df ACf, 61^ Af, thfeUJffifdnce, or Saftfdf the SidiSj 

' A^ by TBm. 6.' the Sides are givcH. 

" . • • • ' . 

_ 1 1 ~. ■ ■■ , / -.. ■_..., . .. ■.■■■-■ ■ .J^^M.M.i.^i. 

/r*;^/. 5^. fib. If. 

7» the TriangU ASC, givm th RMof^te tf tii 
Sides AB, and BQ ktUoHgU of At), iwi tXS^ rie Seg- 
^l^fLiCt^^ ^^/^a ^^^ BD^ tb€ Tfrftndkdar ^ $a find $m 
Triangle. 

fhcoK V 

thd Biqtiaclitaeaf BD> frdtfi the Siim iubdiiA the Sqiurd 
of the Recftangle of AD, and DC, arid divide thfe Re- 
mainder by the Sqiiare cf BD ; from the Square of 
half the Quotient lubduK^ the Square of the Red-ande 
of A^^ idd BGi cd the Square Root pf th6 Remainder 
add half the faid Q(iorieht, the SquarcRoot of the Sum 
is AB^ whetide t» Mher ilufitpta can be itnldioWh. 

L 4r Trohl 






IntbiTri^nglrXBCygiventie R04^£lei^4i€ Sides 
AB; ^nd BC^ ibe Difference of the Segment t eftbe Bafe, 
AE;» atid tie Terfendicular BD ; to find fbe Trian^le^ 

Theor, 

• ' • * ■ 

From 1 6 dimes the Square of the jgiveix Redangle^ 
fabduA the Biouadrate oF AE, tnore 8 times the Square 
of BP, aiulti|>lied by the Square 6f AE, more i6 times 
the Biquadrate ofBp^andreferve the Difference: 
, Frpm 8 tim^ the Square of JBD^ fubduA the double 
Sauare of AE> to the reierved Difierence add the Square 
ot half the Renuindcr. from the Square Root of the 
Sumfubdud halt the aiorefaid Remainder^ the Square 
Hoot of thislaft Remainder i& AC - Then having die 
Ba(e (wbicb is tbe Sum oftbe Setments) and Difference 
of the Segmentsr^the Segments AD, and DQ are given 

by Tieqr. 6.. . v . „ . 

'- And the Sides are given by Tleor^fi). " ' 



ProlLsj. Fio. ij. 

' htbe Triof^h ASC,gpi;en tbe ReBangle oftbe Sides 
KB, and BC, tbe Safe AC, and tbe Perpndicnlar BD ; 

}o find tbe Yriangle. 

Theon 

s 

. From 4 times the Square of the given ReAangle, 
jqbdud 4 times the Square of AQ multiphed by the 
Square ot BD« the Square Root of the Remainder is 

AG, 



/ 



OfOhlifu-angkdplamTriangks. ijj 

A G^ the Difference^ of the Sides; If the double ReA- 
angle be equal to the" Square of AC 

Or to the iaid Root add the ^uare of AQ and from 
theSuni fiibdud the double Kecf^ahgle/theSquareRooc 
of theReniaindciris AG ; If the.dpuble ReAangte cx- 
ceisdthe Square of Ac. , . 

Or to the faid Root add the Square oFAQ leis thd 
double Redangle^ the Square Root of the Sum is AG; 
If the double Redahgle he lefs than the Square €^4^ : 
_ Laftly, To the Square of AG, aid the given Sp- 
angle, the Square Root of the Siun is hanAJ^iJipd 
the Sides are given by Tbeor. 6. ; ' . ^ 



k< 






ProiL^S. FlO.lf. - ' '^' 



5 % r • . ,' • * t' i 



Jn the Triangle ABC^ given the R^ngU oftbf Sides 
AB, and BC, the Bafe AQ and the Area ; te fmdtbe 

Triangle. ' -. • \^J'. !..••.*!; f^'-- 

Thtor. '< '- • • ^'vr r ;/ 

Divide the double Area, by the Bafe AC, the.Quoti- 
^nt is the Perpendicular BlX and theSidfcs are 'fflven 

bynwr.57. . ' '•;- ' ;,.;';"' 

Note, That the Triangle being the rnofi jierfeSt^anaiufi-i 
fy challenging the frehemineiice abwe aU other GewHemcal 
Figures' in the Frail ical part of the Mathematicksj^ iatb 
incouraged me to eoHeB thefe Varieties , many of them ^eing 
ioctraordinary Cafes ; and am fo far from tbinkingthat t 
have ever burdened this^Book ^ith needkfi curiofitki^a^t 
kntnvfome will be very apt to conclude ^ that if opportunity 
hereafter prefent it f elf IfhaU inlarge mjt prefent Concept i- 
ons m this SubjeS : And though fofne oftbem may not bt of 
fuch univerfal ufe as other Sy yet I doubt hot but an Ingenious 
man ii>iU find in the meanefi of them at one time or otbtt^ 
fometbingthatwiUbewmbbisOhfervatum. " 

TrobL$(j. 



1*4 . ll^^wmufaOtfU:. /> 
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^ ADBK. ^ . 
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f^A HA^ iKi ABBil Which is the Ptrh^nfer^ Cittim- 

In the nwdcUe of it is a Prfj«f ♦rhfth h odHed the a«- 
irfrjfrorn whence aU right Lines drawn to the Jperiphc? 
ly^araequan 

The Diameter %:2VJ ti^ lin^ drawn through the 
Center from one fide of tne Periphery to the other^i- 
Tifihg ^ Ctrateiiflo twor equal parts as AB cftTJti. 
\ A Gihri er SmUe»fk is a right Line reaching from 
any part oi the Peripnery to the other dividing m^^CSr^ 
de into two unequal parts as F£ is the Chord of both 
the Arches F3E and FAE 

y wl>^^^ 5««» is either the t0)9le 'Sine, which is an 
JitcBror9o degrees equal to the Radius or Seaii-diame- 
ttT/a^BGis^the &ine.of the <^|udrant DFB. 
ut^r #ife tejfir Sine which is half the Chord of th^ 
TOiible Arch^ as I^. or Gfi is the Sine of the Arch 
^0I^B£ heing half the Arch FBE left .than a Qua- 

rahLandiUbai&Sine of FA or £A greater than a 

ia(&ftit> and L]^ equ;al to GG is the Co-Sine of the 

ithn. . ■ 

A Tetfed Sine is part or the Radius intercepted be-. 

iw6|n the t^eripheryj and its right Sine^ as GB is the. 

Veiled Sine of tk Arch FB, a^^ 

. w^ 7«iye»r is a right tine without tlie Periphery in 

uie extremity of the Arch^ terminated by the Secant as 

BH 



Definiticks ^ uC^ck, ifj 

A Secant is a right line drawn fioth die Center 
throaghthe extrefinif bi th$ Ah^K till it concur with 
the Tangenti^asCH i»the Seoint of the .Arch EB: 
1^ Ct I ($(b •<^ibc3Sit,:vit. the Sedbt bMe'Aid^ 

At^taht is aibartk pMtc^ih6 Circle cdlie^td 
under, two S^niKdkrtietdrs dtiWA frohi the ddlter ite 
iiJi^t Angles.' 

A Se^sf is atty pertiiMi of a Circfe tbiiitifiiltgftde^ 

By jfe Arch of the i>edphei-y awi tWd Seatdiaihet^ 

dra#ii froria the dentdr, as. tJCft 

^ ^e^i^^nsi^ is any part of a Circk t^tvUiAHtii tih dna 
Side by a right line, and oii the Other by the ^eripb^ 
ry,asFBEorFAE. • ' 

A Re&Himai figurt '» Inlcr&'a in a Circle, oif 2 
(^ircle CohlcribM about it» wheh all the Aiigl^ Moh 
the Peiijihery. ' , ,,.. * 

A Re&ilmeal Ftfurt is Conl^rib^d'i^ui; altSiue, 5^ 
ft Qfde Ini cr ib'd in tty whctudkh^^i dca touch w t 
Periphery, j^i - 

l^hfe MfinreftyfsL Cifck is to it^ P6flt)^y • ^ f to 
2ri^ according to Archimedes ^Yf\i,di gives thd^Ardd^fiMM^ 
what too much ; other nearer Proportions there are ill 
whole Numbers- I'i:^, 

But i^fij^/pi^ of Ch^^ dfe moll esf^A^ h^hath 
computed the fame to ^6 places ofDedtoals, mopo- 

imgM DidmeterioUi. viz. ;J4ff9?^5>^3f^W4?i. 

1846*643, 38;i795oi88. ThitSfdf 6 iF Iftto hiuftJ^f 

ai]|f 



if6 OfaCrcki '\\ 

any Di0$iter .1>y this Nomber the Produft is the Penit 
f^7jai)diainpf):cates^firft 6 places ^ ^cieat^ 

. HufifgHm. F10.19. 

» ■ . f » 

' Xet AB be dhe Diameter ofa Circle and BDA the 
Seim-^periphery equal to BF; then the Right-angled 
Triangle ABF is as exaAly pg[ual to the Circle ^ the 
light une BF is to the Semi-periphery. 

Or, Ijet BtGC be a Right-angled Parallelogram^ 
ktBC be equal to the Semi-diameteo 4nd CG equal 
to the Semi-periphery, aiid it Ihall be equal to the Or-r 
de, f(x this Parallelogram is equal to the Triangle. 

Every Cirfle therefore is equal to that Ri^buangUi 
TrumgU tma^whofe Sides containing the Right-angle, 
k equal to the Diameter^ and the other to the Siemi-feri- 
iberyi - • . •- ' • ' " '" 

Or to th^^ght-an^led ParaBelogmm. wnofe Breadth 
and Length ir6 equal, one tathe Semi'diameter, and the' 
§tber to tk^ Semi'.feripbery. . 

• I ' ), j' ' . I • • •• .: ": — ' 

r - 

rrohl.6o, FiG.iS. 
. GfV«Ki AJDBK. tie/TmfbiTjf ffi$ Circle; U find the 



So is the Periphery 
I to the Di4i»errr. 

0418^099 

JhJIIf, that .?i8!{099 is the Diameter of a Circle 
whofe Pw^^iry is unity. 
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ProiL6i. Fig. i8. 

« 

Given Afi the Diameter of a Cinle ; to fmiibe Area. ' 

Theor, 

Multiply the Semtpcriphery by the Semr-diamcter, 
the Produd is the Area according to the Arcbimedeam 
Demonftration ; thus when th^Diameter is Unity the 
Peripberj will be ;.iiii592654-f- according to Lm^m^ 
whpfe half multipheaby .5 the Semi-diameter, the Pro- 
dud .^Sj 598 1 63 5 will be the Area in Inches; whidi 
being dividled feverally by 182^ and 131 ^vestheAr 
reas in Ale, and Wine Gallons ; 

And all Circles being in Proportion one to another 
as the Squares of their Diameters it Will folio Wj becai]& 
I dodi not multiply 

C I ^ S -785393 2 So is the Square of any ^ Inches. 
As j[ I > to j[ .002785 1 > Diameter to its 4rea< Ale-GalL 
£ I S X -0034 i in X Win»-GaIL 

c 

And after this manner you may make Tables of 
Areas ef Circles in Ale and Wine Gallons, but the Stf- 
condDifferefsces heing equal it may be made by Addition 
as directed 72^(7r. I • 

The Proportion in whole Numbers are- '- 

As5i84^to5ia;^S^ is Ae5f««-e of any D;>. 
JaJ^K jVA\ »»rt«r to Its ^rM in Inches. 



^ 



Note. 



%* 

w 



1518 0/4tSrch 

N$te, that the Area of a Circle of 8 Inches Dti^meter 
iDt>ntains 4 times as much as the Area of a Circle of ^ 
If§cbes Diameter t the f^on 1$ hep^oie 4 is contained 

8 twice and the . Square of i is 4 : Wherefore if 



in 



$rwqan§g4ft)ay miml^Qr th^t wjlji divide thejpven 
Diameter without a Remainder, the Area of mch a 
number multiplied by the Square of the faid number 
produces the Area of that Diameter. 
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CYClOMETRICl^X 
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DECIMII-LESSIMAL PARTS 
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1 60 Mm of CtrcUs in Jk-GaSons. 
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0.0028 


0.0034 


0.0040 


0.004; 


0.0047 


0.0055 
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O.OI1I 


0.0123 


0.0135 


0.0140 


0.0147 
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o.o^5i 


0.0268 


0.0285 


0.0294 


0.0303 


0.0322 
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0.0446 


0.0468 


0.0491 


0.0503 


0.0515 


0.0539 
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6 


0.0696 


0.0724 


0.0753 


0.0767 


0.0782 


0.08 1 2 


0.1003 


0.10.36 


0.1071 


• 0:1087 


0.1105 


0.1141 
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0.1J65 


0.1404 


0.1444 


0.1463 


0.1484 


0.1525 
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0*1782 


b.i8i7 


0.1873 


0.1895 


.0.1? 19 


0.1965 
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o.2»5^ 
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0.23 5^ 
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0.2409 


. 0.2461 
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o.^< 


0.2841 


0.2898 


0.2926 


' 0.29r55 


-"t).3012 


O.3J70 


0.3432 


0.3494 


0.3524 


0.3556 


0.3620 
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0,401 1 


04078 


0.4145 


' 0.4179 


0:4214 


0.4282 


H 


p.4707 


0.4780 


0.4853 


0.4889 


0.4927 


0.5001 


14 


o.54<9 


o.5n7 


0*5^^ 


0.5^55 


0.5695 


0.5775 


15 
16 


o.6z66 


0.6350 


0.^435 


0.6477 


0-6$ 10 


0.6605 


1 0.7130 


^ o«7ti9 


0.7309 


0.73541 


[^ 0.7400 


, o.749J[ 


«7 


f.- 0.8049 


0.8144 


0.8239 


0.8287 


0.8336 


0.8432 
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' 0.9024 


0*91 24 


0.9225 


0.9270 


0.9327 


0.9429 
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I.O054 


1.0160 


1.0267 


I.OJ20 


1.0374 


1.0482 


20 
21 


1.1140 


^.1152 


1-13^4 


1. 1420 


1.1477 


I.I 590 


1.1281 


1.2400 


1.2517 


1.2576 


1.2636 


I.27T5 


22 


, 1.J480 


1.3603 
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, 1-3726 


1.^88 


1.3850 


. 1^-3975 


«>?.; 


jAtii 


I-499I 


x*5o55 


1.5120 


Jf.5vip 


».4 


1.6042 


1.6176 


1.63 11 


1.6378 


1.6446 


1.6581 




» •74.07 


1.7546 


^1.7686 


'•77 571 


» 1.7827 


1.7968 


1.18*7 


1.8972 


. i,;9ii8 


i:9l'9i 


1.9264 


K9411 
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2.030^ 


2.0454 


•2.0605 


2.o68i 


2.0757 


. 2.0909 


28 


^.x8jy 


2.1991 


. 2.214S 


2.2126 


2.2306 


2.2464 


»9 


- »-^4»3 


2.^5^5 


- 2.3.747 


2^828 


2*3910 


2.4073 




2.J066 


2.nj3 


1 2. 540 J 


2.5485 


2.5570 


2.5739 


2.676$ 


2.69381 2.711 1 
2.8698>| 2.8877 


2.7198 1.7285 


2.7460 


J» 


2.8 S 19 


1.8967 2.9057 


2.9237 


3} 


3.03 }o 


3-0514 


3.0698 


3.0792 


3.0884 


3.1069 


J4 


3.219^ 


« 3.2385 


3.2576 


3.2671 


3.2766 


3.2958 


ii 


?.4tl7l ^.4?M 


3-4509 


34608 


3.4705 


3.4902 
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12 
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z6 
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26 

>7 
28 

JO 

31 
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33 
34 
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0.007 ^ 

o.bi88| 
0.03'^! 
o«o^8p 
OJD87J 



c4^o 

O.j>20j 

0^3 8 f 
o.p6if 
0.^5^05 
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^ owcfo^o 
0.0218 

: 04^402 
0.0642 

^ o.b>J7 



O^I'OI 

©•o%}4 
0*0424 
0.0669 
0*0^69 



oJri77 
pjtj67 

O42012 

o{2n4 

o;;o7i 



0.11x3 

0*1609 
0.2060 
0.2 J67 
0.^119 



0,1 2$0 

o^r6ji 

O|2I0^ 



o«ii88 
{ 0.1672 

0.2132 
^ 0J2647 

0.32 18 



O.X288 
0.1694 

o.aiJ7 
0.2675 

P.'?249 



0^1326 
0.1738 
o«2io6 
0,2730 
P»3J09 



V3683 

0|43Ji 
0I5076 
o.55?6 
0I6691 



0-3749 

0«4422' 

oin5i 

Or5937 
0.6778 



0.38x4 
oJ44^^ 

0.60 1 8 
0.^865 



0.^845 

0.4527 
0.126^ 

Oi,6of9 
0.6968 



0:3879 
0.4^63 

045304 
0.6100 

p.^953 



o,3945 
0.4635 

o*53^» 
oj6x8i 

0.7641 



0^7582 

Oi85r29 

Oi9Sn 

1*1704 



0.767 5 

0.86x7 
0,9635 

1.0699 
I.i3x9 
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0.7767 
0.8725 
0.9739 
1.0809 
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0.7813 
0.8774 
0.9791 
1.0863 
1.1991 



0.7861 
0.8824 
0,9844 
x.691^ 
1.2649 



0.7955 
0.8^24 
0.9949 
I.1629 

J^.2i66 



1.187^ 
1J4100 

1:53^1 
IJ6718 

I.8lFo( 



1.2994 


1.31^5 


.1.4225 


'•4351 


1.5511 


1.5644 


1.6854 


1.6991 


1.8252 


1 1.8595 



^•3,175 
M4i4h 

1.5709 

1.7060 

1.^467 



1413^ 

1.4478 

M776J 

^•7^^9 
^i.»539 



1.3358 
1.4905 

^•,5?09| 
1,7268 
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i.9<53 
2.ib6i 

2.26l2r 

a*4a37 
2.5908 



1.9706 
2. 1 21 6 

2-17«I 

2.4402 
2.6079 
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2.7635 
2.^418 
3.1256 

3T3MO 
3*5099 



2.7811 

2.9599 

3.f443 
3.3342 

3'<^97 



1.9855 
2.1376 

2/2941 
2.4567 

2.6249 

2«79*7 
2.9781 

3.1630 
3-1535 



x.9925f 

2.1447 
^.5020 
2^650 • 
1.6? J ^ 



^2.6004 

-2.15^4 
2.J101 

4:6411* 



2.0153 
2,1679 

2.3261 
2.4899 

/2.659if 



2^8076 
2^872 

3.1715 
3.3<^33 
3.559^ 
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2.!8i64 
2.996^ 
3.1818 

3.3719 

3j}^ 



2,83^1 
3.0146 

3«'l007 

3.58^5 
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41 
4» 
43 
44 
41 

4^ 
47 
4« 
49 

54 

£f 

f<J 
57 
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fo 

6t 
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65 

^4 
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^7 

68 

6, 

70 



4*J^i . 4.>5^ 
4'456i| , 4^7*51 




4.5Bi^ 4.7046 
4*iift. 4^J^5 
5-»494, 5*17 3^ 
5*89*Oi , 5-4*^5 
S'^i^ _ 5^649 




J*8^57 
: 4*1^^* 
> 4*5«< 



4*5457 



5-«5>J3 
6.1 $^3 

6«4i6^ 

6.6870 
6.n6 i8 



^<«« 



4-7*75 

44>59» 

5.1977 

5-44" 
f/901 



417390 
4i97i5 

5.4534 

5*7026 



5.p^B9 

647^5 
6.4435 

^•7M3 
6.p9o5 



5,51446 
6^2.94^ 

M705 
6^417 

7^186 




5*9575 

6.;Ll79l 

6^839 

^47554 
740g»Sl 



5.97041 
6,1)11 

M973 

^«f^9> 

7*04*^ 



7**440 1 7^*7*5 



7.5909 

.8,1114 
8.4*49 



7*55.99 
7*5*9 
8.I5I5 
8.4556 



7.3010 

7.5890 
7i«8i5 
8,1816 
8,486 J 



7.515* 
7.^0 J4 

7.8973 
8,1967 

8,5016 



7-5*95^ 
7j6i8r 

749111 
8.1118 

8.5171 



5.9P*» 

^•»fr5 

6.5*4? 
6,7^6 

7.074^ 

7*3^" 

7;64f: 

7.94^! 
8.i^li| 

8.5471 



87341I 
9.048.8] 

: 9*|^9i 
9.694^ 

10.0164 



8.7^53 
9.0806 

9.4014 

9.7*7^ 
io.(y598 



8.79661 

9.1114I 
9.4338' 
9.7608 
10.0933 



%.8iii 
9.1183 
9.4500 

9-777* 
lo.iiool 



8.6179 

9.1443 

9.46^1 

9.7938 

10.12169 



8^8$^: 

9-17*^ 

9498! 

948i6< 
•io.i6o5! 



10.36341 10.3974 
J0.7059J -1 0,740 5 
iido 5411 11.0891 
J 1,40781 J 1.4434 
4i,7.67oKii.8o3} 



10.4514 
1 0.77 5 ii 

11.1144 

11.479* 
11.8596 



10.4484 

10,7914 
1 1.1410 

11.4970 

11.8577 



10.4655 
10.80981 
11,1596 

U.5150 
11.8759 



10.4997 
10.8445 

11.1949' 
11.5508; 

ii«9l25 



11.13 19 
11.5015 

. 12.8783 

I 13.* 599 
I 13.6470 



11.16871 

11.5397 
11,^161 

15.1983 

1 5.6860 



12,1055 

11.5771 
i».954* 
13.5368 

15.7*51 



11.1139 
11.5958 

".9751 
13.3561 

13-7446 



12.2414 

11.6145' 

11.9911 

13-3754 
1 3.7641 



12,1794 
12,6510 
13.0303 
13.4140 
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4-ft4f9 
iS.<>7^^ . 



'64^»4« 
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S.79>» 
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7^1^»: .7.1731 



4.S$95 
5*1 ^f7 

5? ^7 5 
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6.1 i^i 

7-AM7 



7^g«^ 
:8.57€<^ 



7-4^ 5'T 
:8.l6o97! 



744431 
7.7«5^ 

^•333 , 
8>407J 



7:4586 

7.7497 
8.0463 

8.3485 
8,6561 



-7-47 J J 
7.7.644 

8:06x2. 

8.3638 

8.67 l8 




^^P9P7 
-^. J 3.1.3 
«>.P*4^ 



39.M03 
t ■9-5'^59" 

^|X>.2279 



«.953« 
9.27*4 
.^.iJ5t^6: 



^.^695 
5^1^84 

9.9429 

Jfeo.2785 



»o-p35l 
10JI795 

II.»^2 

ri« 5**67 
11:9488 



10:5682 
io«9i4i! 
11.2656 
11.6227 
11.985? 



io*^2<6 
u>.^49icy 
11:3011 
11J5587 
12^0219 
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8.^854 
9.3046 

io.;t955 



9«oi7i 
^.3368 
9^^^A I 
?-99Jc 



i3D.6i97 
10.9665 
11*3188 
1 1.6767 
1 1. 0401 



io.($370 
10.9840. 

11:33^^ 
11^947. 

12.0585 



10:6714 
zo.oi9a 
11.3721 

11.7309 
11*095 



■ 12.3x64 
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3531 



r2.6896 fd.7272 

13 0)684 13.1066^ 

iMUr «3^9H 

13.8426 1 3^8 8 1 9' 



12.3906 
12.7649 
15X448 
I3.53O3I 



12.4091 

22-78^7 
13.1639 



>^9^'3l »3»94'o 



12.42781 12*4659 



1 2.8027 
13.1831 
13.S691 



12J8405 
Z3.12I5 
X3.6089 



i 3.9607! 14.0002 
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74 
7J 
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79 
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81 
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8j 
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14.0J97 
14.4380 

14.8418 
I $.666% 



14079J 
14.478 » 
14.8825 

1 5»7o8d 



14.1x89 

I4.f»«r 

i4.9ija 

i5.|?18 
i5.r499< 



14.1387 
14.H84 
14943^ 

i:WH4 
15.7708 



14.^586 

14.5 58 f 
14.9640 

M.J7S 
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14.5988 

If. 0049 

I5.4»^f 
15.8^7 



16.0867I id. 1191 
16.5119 16.5558 
16.9445 16.^880 
17.3818 17.4158 

17.81461 i7;869i 



16.17I5 
16.5988 

17.03 i^ 

17-4699 
17.9139 



.76.1917 

96.^101 

17.4910 
17.9361 



i6.^l4P| 
16.6418 

.17-075* 
I7«yi4« 
17.^58^ 



18.1730J 48.3181I 
18.7170] 18.7^17] 
19.1866 

19.65*7 
20.1113 



19.1318I 

19-^69851 
10.1697 1 
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10.5986 j' 29.6465 
ii,o8o4 21.1189 
21.5678 --^'^- 
22»o6o8 



a*.5f93 



1J.6169 
21.1104 
21.6095 



18.3634 
18J5185 
I9i7v9i 

19.^4^4 
io.^i7M 

10.6945 

ii.t775 
II. ^660 
11.1600 

11.^597 



18.3860 
18.8414 

A 9.^014 
19.76^ 
^o*t4xo 



i8.]K>ft6| 
418.P643 

i9«^*W^ 

19.792-3 
20.1646 



16.1565 
16.6849 
17.11M 

I7.5J?5 
j_8.oo3.3 



18^4540 

1849161 
J 9.3 7 ^9 

19.8595 
,20.3121 



10.7187 
.11.1019 
11.6905 
11.1849 
11.6848 



*o.f4»7 
21.^,16;^ 

i2i.7i5^ 
21.1098. 

11.7*100 



20.7907 

.*l**747 

\*x.7643 
ii.a595 

21.7603 
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23.0634 

23*5731 
24.0883 

24.6091 

15.1355 



13.1141 

13.6244 
24.1402 

24.6615 
15 .1885 



13.1649 

*3-^757 
24*1920 

24.7 14a 

25.»4i5 



23.1903 
23.7014 
24.2181 

24.7403 
25.1681 



23-»»57 
23.^171 

*4H4ol 
24.^665 

15.^945 



, 13.2666 

*37785 
44.11960 
24.8190 
25.3476 



25.6675 
26.2050 
26.7481 
27.2968 _ 
17.8510? 2 



15.7210 



16.1591 
16.8017 

27.3 5 19 
7.9067 1 



25.7745I 
26.3133 

16.8574 

17.4072 

17.9615 



15.8015 
16.3401 
16.S847 

27*4348 
27.9904 



25.8181' 
26.3674 
26.9121 

27.4625 
27.0184 



*5.88i8 
16.4 it6 

29.5*78 
28.0743 



28.4108 
28.9761 

29.5471 



28.4671 
29.0330 
29.604^ 
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30.1136 30.1816 

3o>7057r 30.7641 



18.5234 
29.089^ 

19.6620 
30.2396 
a 0.8 2 28 



28-5517 
29.1184 

29.6907 

30.2686 

30.8521 



28.5798 

19*469 
29.7*95 
30.2977 
30.8814 



28.6363 
29.2039 

29.7771 
30.3558 
30.9401 
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Prohl.6^. Fio. 18. 

GiveH ADBK the Feriphery of a Circle ; to find the 
'Area. 

Thecn 

I Multiply the Semi-periphery by the Sem^aiametcr 
[ the Proauftis the Area ; thus when the Periphery is 
"Unity the Diameter will be . ; 1 8 5099 whole halt multi* 
plied by.'5 the Semi-periphery, the Product .079 5 7 747 5 
will be the Area in Indies ; which being divided feve* 
r^y by i8x,and xg i the; Quotients are Areas in* Ale, 
and Wine-Gallons. 

And thb Areas of all Circles being in Proportion 

one to another as the Sqnare of their peripheries, it 

' Will hold (for I doth not multiply) 



;- As< I >to <-ooox»ii9>p^^,^;^^^^ to jt5 ^r^a 
hS c.00034449^ ^ 
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the Square of any l^j^ q 
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he Ttopottions in v^boh Numbers are 

'88>. \ "^Isois the SMare of smFef if beryt 
«9V to < .7 J?- ^o' its Are0 in^Iifches. , 
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/V-^A64. -Pig. 18. - 

-. ' . ' - ' ■ ^ ; ' 

Given the Areir of »■ Circle \ to find the Periphery 
ADBK. '- 

♦ ■ • • • 
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".5^537 ^ Spa «.In<iei J to ^Squart 
3543 7i«34> Ae i Ale-Gal > <ifthe 
»9o»-83X47 5 WrM inC Wii6<5iy>*r»//&«y. ^ 
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As< I >to 

Note, that tbefe Multificaters are the %,ir« of die 
Tar^btries of a Circle whcrfe y^r** is \Jt6xf ; 

^<WJ*9i >for <Ale-GaUohs' 
. :< $;-878 > /Win&Gallons. 

Tbt fro fort ions in whole Numhers art^"-^— 

• C l7 k SS7$0 is! the ^rw in 
As^ 7iVto/ 89z>Ihches,tothe5jiMr* 
^ 1 n J C l4»o\ of the Feripber/^ 
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Given tbe^DMmterrfa Cm:Ui ^tojmi tbe^ide of any 
regular Polygon Equal to, h$fcriV4i9^, ^ Conferit'J akout 
the fame Circle. ^ 

TheoTv . . . . , 

As I IS to the properiMWSfi«/»<r4ir«ri ' 
So is the IMmwr^r, to ch« SUa ' 
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$t> Of 4 Ckcii 4Md re^lar fo^pns. 
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Sides of theft' Sidei of the /e- 
veral Tolygms veral Pofygmu 



Sides cf the fe- 
veral Valygms 



tqu4d to aOr- JnfcriVd in caufariyd about 
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de^bafe D$a%Circle wbofe 
m eter is I. \j>iameteTjs\^ 
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Note, tlidt theie Multiplicators may*^ found by mul* 
tiplying thr/Sfjufrf ^<^»lh^ ^^' d^^h^&rer^ Piffy^ 
by .785 598, and extraftingthe Square Roots of the 
feveral Produfts : forr— - ^ 

. fc ID iKe5'^fM»ic of its SiAj; ^ 
So is the Area o£any other Polj^m, 
to the Sijuarni)^ ki Side. 

\ 

Or if you mukiply rii^ Sfdfs ^ tlie tenroiAl P«fyjf(?»# 
1a Thear. 6q by .886117 the ViOM&Sk ice the Numbers 
^in this Taolec 
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Of aCrck and regiday foly^ons, i8| 



ProH 66, 

" Givm the Side of any regtdat Toljgm Bjpialto, h- 
finb din^«r Con] crib J about a Cinle ; u find tie Ditant- 
ter oftbtfamt Circle. 

Theor. 

As i^ is tb die proott M$kipIieatori 
So is die Side, to me Diamaer. 
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Diameter 'ftiepiameter'^iQDuumter .j .^, , _ 
Cirele when the Circk when tit CiteU when the C 
Side ofibe Fo-^ide of tbt To^ide of the To^ ^ 
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« I. itl. 
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Nae, diat die(e Mdt^icators are found by tnoldply-' 
ing die Areat of the feveral Pdwom in Tieor. 70. by 
1.173139, and extraaing all the Square Roots. 

Or if you mji\id^lyi^Ariti>metiealComflemetitt of die 
Sides ot Qui feverai Polygons inTleor. 69. by 1.11837a 

die Produas are die Numkers in diis Taiktf 

N 3 ProU 



1%% of a Grck\hn4 Kegitlaii\^oi)!g(m. 
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Given tie Periphery of a Circle ;' to find the Side of any 
regular Pplj/gim ^qual to, JnfcriVdiu^ or OonfcriVd about 
the fame Circle. 

Theor. 

* r 

As I > is to the piDper M^^l^iplicenor j 

So is the Perifbery^ to the Side. 
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,175664 
.115079 

A 87097 
.15915^ 
.138109 
.111811 
.108868 

:o98!}6; 

.089678 
:.o8^;8i 



.fyi?i9 
.;i8;io 
.121166 
.I8?776 
,15? 189 
.i;i848 
•115855 
,103415 
.093465 



IV 
V 
VI 
VII 

vm 

IX 
X 
XI 
XII 



Note, that thefe MuUiplhators are found by dividing 
4»ole in T*e*r: 65. feverally by 3.14159165. 

» . . ' . . . » . 



ErdK 



OfaCtrck and regular Polygons, i Zr 



Prpil. 68. 

Given the Side tf any regular Pefygm Etfualto, /». 
JeratdmyOrCmfcrih'd about a Cirelet to fyid the Peripie-- 
ryef tie fame Circle. ' 

Theor. 

As I, is to the proper MtltipUcatv } 
So is the Side f to the Periphery. 



1 

iiT 

IV 
V 
VI 

vn 

VIII 
IX 
X 
XI 

xn 



Periphery 3i^ier 
the Side of the 
Polygon Equd 
uXJmty. 



3-544907' 

4.6497^^7 

»f. 719894 

6.757614 

7.789497 
8.81 ;8g4 

9.8?;o35 
10.848576 
1 1.846! 55 



Periphery when 
the Side of the 
Pofygon Infcri 
b ed is UMty . 



3.627605 
4441884 

54448H 
6.183183 

7.140658 

8.109371 

9.18543-5 

10.166414 

I I.I 5 1007 
11.138131 



Periphery when ^ 
^he Side of the 
\Polygon Confers 
\bed ss Unity. 






1.813799 

3-141593 
4.314015 

5^i4x>7 

6*513615 

7.584491 

8.631479 

9.668842 

10.699191 

,11.724567 



im 

IV 

V 

VI 

vn 

IX 
X 




'i( 



Note, that thefe A&ItipUcators are the Arithmetical 
Complements of thofc ' in Tie^. 67. 



N4 



ProU 



1^4 Of«0rck ^i regkldr ^^gfiiw. 



Froil. (S9. 

G'nnntb* ArtmifaCirclt\ tofndthe SuU^sitfre- 
ptlmr Peljgm E/fttal tt^ Infcrih'J m, or Ctmfcrih'i ako»t ibt 
-irch. 



Jsme Circle 



Theof 



As I , is ttJ die proper MuhifUcator j 
Soiithe-Jretfto th^Sqimre of the Side. 





Sauan tfli€ iSauari of ttl IS»««« tf I 




s 


iid,, iftb, f,\sii>- <f lhtf,\s,ia 4 ,i. 


f 


v.rdT.I,lm. 


iiertl nlrtmii^enl ?djtc 


.1 


Z^hoaCir-ihifcrA'^ m s 'tonfcrih' i abi 
!lt wiefc JrtiiCircU miefi k Cmlc si 






r liWi. 


Aret u 1 ItKb.Aria ii | hh 


"■ 


X.J094OI 


-954930 


}.8i97»4 


la 




1.Q00000 


.656610 


I.i7?l!9 


[V 




■fiiiU 


439S95 


;67I095 


V 




,3849ao 


.?l85io 


41441? 


n 




•175 '*4. 


.l?969l 


.195179 


VII 


} 


^1071x07 


.186461 


•11841! 


rai 


IX 


.161744 


.148941 


.168671 


tx 


X 


■.Il5,r48 


.15441 9 


X 


Xi 


.10677? 


.101060 


■10977? 


XI 


Wl 


.089316 


■08091 


.0914.4 


XII 



Note, thatthc[e^n/«)*//«teM aro found by diTiding 
(he Squares of th? I^vcral liim^hen in JJeor. 65. by 



Ana 



of A GtcU md reptlarPoi)!^. t S^ 

And if you nfultiply thele ieveral MidtifUca^rt hf 
a8x, the Produifts are thel^iiw^m in thenoKC Tsihh. 



I 



Square of the 
Sides of tbefe- 
*veral Poljfgon. 
equal to aCircl 
wbofe Area is 



Square of the 
Sides ef the fe- 
deral Pdjfgous 



t Ale-GttUon. 



Square efthe 

Sides of th ft' 

veral Tohrons 



III 

IV 

V 

VI 

VII 

YIII 

fix 

X 

XI 

JXII 



651.251 

aSi.ooo 

1 6;. 908 

.108.542 

77.602 

58404 

45.617 
;6.65i 
30.110 



269.290 

179.5^7 
124.050 

89.76; 

67-59? 
52.582 

41 .001 

34.286 

28499 

24.052 



Infer ih^d in a Confcrihd alfout 
Circle wbofe a Circle wbofe 
Area u i Ale^G. Area is 1 Ale-G, 






1077.161 

?59^o54 

189.521 

119.684 

83.269 

61.604 

47.f65 

ao-956 



jIU 

iv 

V 
VI I 

vn 
vm 

DC 
X 
XI I 

xn 



£ 

i* 



tt^ 



UI 
IV 

V 

tv 

VII 

vm 

IX 

X 

XI 

xn 



Stits rftbefe-SidtstftheftASidis f tltfi- 

i/eral Pofygom ifersl Po^mtvtr4 Pckftm 

E^ual to a Cir-UferA'd m 4 Cu^mk'Mtm 

]tle wbofe AreaCirch wh^t Qrck vbofe 

|y I heh. \Arta it I fyH\ArMm i U«b. 






I 



1.519704 

1.000000 
.762387 
•62040; 
.524580 
45509a 
402199 
•36051 I 
• 326761 




^-■"IP*' 



.977»of 
.797885 

.$^189 

•489581 
w].ii8ii 

.a8<9i8 

448688 

.317900 

A9to46 



»-91i44io 
1.(18279 

.819815 

^1470 

.S4?I9< 
•467?89 

410690 

.3666;! 

.3; 1 310 



IV 

V 

Vn 
vnii 

DC 

x 

DC 

xn 



r 



Ndte^ that the MuUifhcatou in the laft Tablet are 
found by multiplying thefeveral NfUmbtrs \TiTheor.6^. 
by I.I 18 579. 



«)■«■ 



* ■ f > w 



-**" 



f r(?//. 70. 

Giw» thi Side of any regular Polygon Equal to^ In- 
fcril/d kiy w Confer wi alnmf a Circle j fo find the Area of 
the fame Circlf. 

Theor. 

As r , is to the proper MultipUcator ; 
So is the Square of tne Side, to the Area. 



Area of the 






Area of the 
Circle in Inehe 
when the Side 






}Equal if I 
m I 04? 30 1 3 

IV 1.000000 

V ^ ■• i.7to478 
VSl ^ : ^.^98075 

VII j.^;39?i 

VUI 4.8^84^8 
tX 6.^8I8^5 

X 7.694110 

XI \ 9'365.6W 

XII ij.ig^fj^ 



G/rrfc in Inches Circle in Inche 



when the Side 



infcriPd is \. 



Area of the 



when the Side 
ff the Polygon 
Confer iFd^ i. 



5» 



1.047198 

I.f7o796 
•1.173180 

3.14159? 

4.172011 

5.<363ofi 
$.714068 
S.ii48H 

11.714567 



0.161799 

0.785398 
1487885 
1.356195 
3.386618 

4.577644 
5.918701 

7.439414 

4.109708 

10.939143 



[[I 

IV 

V 

VI 

VII 

vni 

IX 

tx 

XI 
XII 



I 



Polygons. 



of A Crete and re^ttiar.^oljijgBiiU^ i tyt, 






I Area cf the 
Circle in Ale-g. 
when the Ssae 
of the Tolygm 
Ecjual k I • 



Area of the 
Circle in 'Ale-g. 
when tpe Side 
of the Polygon 
InfcriVd is^. 



Area of the 
dircje in Ak^. 
when the Side 
of the Tolygon 
Cmfcrih^d is I. 



Ill 

IV 

V 

IV 

vn 

VIII 

IX 

X 

XI 
XII 



.ooi5;55 
.00; 5461 
•oo6lQicr 
.00921 ;o 
•012886; 
.0171221 
.0219214 
.0272844 

.0;;{2II5 

.0^97027 



.ooni?5 
.0055702 

.008061; 
.0111404 
.0147944 
.019017^ 

.0238088 

.0291661 
•o; 50891 

.0415765 






.0009284 
.0027851 
^061762 
•008555; 
.012009; 
•0162.928 
.o2io2;8 
•o26;8q9 
•o;2;o;9 
.o;879i6 



HI 

IV 

V 

VI 

VII 

vna 

IX 

X 

XI 

xn 



ITote^ that the Mtdtiftlicators ibr iQChes are fomd hfj 
nmltiplying the Squares of the feyeral tJumbers ia/^x, r\ n 



fheor.66. by -78 5; 98, and they heing 

verally by 282, produce, the Numbers in this TaUet. 



Grven the^ Side of any regular Tolygm Equal to a Gr^ 
eki to find, the Side hfcrib'd in^ w CmfcriVd ^ about the 
fame Circle^ 

Tbepr, 

As I > is to the proper Mifttip^icat^r; 
^istk^SideEfftal, to ^e Side xeqviffciL 



Polygotth 



Vl8 CfuChtkmidrtgkUarfUy^m. 



.•« 



Side ^f a P^fygim 

OnUtkSHe 

Ismkfltimgi. 




Side of a Fofygon 
CmfcriVd about 
^aCircletbe Side 



l E^ual bein g h 



1.X78649 
1.118579 
1.075 ;i^ 
1.050075 
1.035868 
1.017019 
i.oirii6 
1.016983 
1.013954 
1. 01 1678 



JVire, that thefe Multiflicators are found by dividing 
{tttStikidll^ feteral Polygms tnJcriV d in> or Cm- 
firib'd about a Circie whofe Diamcwr is Unity, by the 
Siddf « f < I W " C veral ' Polygons Efual to aCkcfe whole 
Diaitieter is Unity . 



^kfih iU Side (fmy regular folygon Infcrtb'dinaCir^ 
<ffc; iofmdthSukB4iuHto^4rCwfcTA"d4Aout the fame 



Circle. 



Theor. 



As .1 , is'to the pi'oper MuUifiicator ; 
So*is tht 5i4fe I^cmd^ to the Si^u required. 



• n 



Foljgoffs. 



of a Ctfk imd teguiat ^9\ffft^ i ^p 



' 






in 

IV 
V 

vr 

IVII 

vm 

IX 
X 



ofmtcljgm 

E<pfMto 'a Orel* 

tbeSidi htferib'd 

\ieing i. 



xn 



t. 07 1480 
i.Qf}909 
1.041158 

ij9aT8T4 




SiJetfaPM, 

CcnfirH^d 

« Cinli ^ SiJt 

hfcr ib'dh a^l. 

r4Z4n4 

i,&}4a^ * 
i;i5479i 

j«o8xg^ 
1^64178 
1.05:146(1 



i 

in 

IV 
V 
VI 

vn 
vm 

X 
iXI 
XD 



\ 






7^ l>hti^ dtat tiid& Muki^icators jxco foand Irf dividing 
the 5iift/ of the ieveral Polygons Etrnd to^ of Cm^mlfi 
about aOrde whole Dian^risUtiky tqrtbe Si^ 
thefeveral Polygons hfcriVd laaGirdb iidioie Diar 
meter is Unity. ^ 



tf9i 



GheH tht Side tfaiff rtpdm VtJjffn Cmfink*d Ant 
a CireU ; to find titSidt E^to^ar hfcnk% MtJkft 
CircU. 

As I, is to the proper Mtltiplicattr; 
^k^SidtOiiftrHf'ditomSidftoylS^ 



P^m, 



l^^o Ofra Grck indregM ^ofygm^ 



^Mm^ 



1 



Side «fa ~fttygm 
EtpudtoaChrde, 
the Siie Cm(^ 
bidbmg I. 



in 

IV 

^•■ 

VI 

vn 
vim 

IX 
X 

53: 
Xff 



a8«6it7 
^^19949 

?96l5174 

;98}^ao: 
^^;8' 

»9^4t71 



Side tf M Polygon 
hfetW din a Cir- 
cle, the Side Con- 
fcrH>d being^i. 




0^ 



.500000 
.707107 
48090 1 7 
.866oif 
.'9009741 

•9»?879' 
.93969?! 

.951056 

•91949? 
^659*61 



III 

IV? 

V 

VI 

VII 

vm 

EX. 

x:d 

XfX'J 
XII 



r NdCr^ tK^ thefer Mdtifbeatmi are^onJadby d 
the«SlNm»ci^l^i fev^ fdjgins Etfud (x^ Or J 
ia.4JC&db ^kMk Dirnnosr klXmcyi by the, 
<iieife^«r!aJr i^fygoKiOmtfaii'd ibout^a Oinile. 
Diameter is Unity. 






(•M-KaMMBflanKHM 



« * r-- 



^. ta^^^^^SSh (f'^rigular f^lyfm^mitbi Aria ; 



.\.} 



TheA-y 

« * • 

DiYt4e;^ Area t^jtbf ^mt^rimbter (that i^ half 
the Sum of all the Sides) the Quotient is the Radius. 



v; 1^ 






Or 



Ofn Grcle tmingultat 'Polygons. 1 9 1 



Or, 

As I is to the proper Multiplicator; 
So is the 5i^e^to the Radius^ 

Which multiplied by the Semi- 
perimeter' the Produd will be the 
Area in Inches. 



.f«ft. 



,5* 
I 



III 

IV 

V 

VI 

VII 

VIU] 

IX 

Ix 

XI 

xu 



ProH. j^. 

Given tie Side tf aiy regular Po- 
Ijgon te ailment or diminijhit accord' 
ing to anj given Frofortwtt. 

I 

Tbeor, 



Square the given Side, and Mulpply^ or Divide it by 
the given Proportion, the Square Root of the Produd, 
or Quotient is theSide. . 



\Radiuswhm 
the Side of 
tbeToljjtcn u 
Unity. 

o.2886:j5 

0.500000 

0*688191 

o.866o2'^ 

r.oj8i^i 

i.io7io7 

I.53884X 
i.7ba847 
1.866015 



Here Note^ the qxcellency of the foregoing Statig/ta^ 
ry Numbers in that the firft Term of the Proportion is 
aJways an Unity whereby thcTbeerem is exceedingly fk- 
dditated, and therefore in the Calculation of tnem 
great care hath been ufed^ a& yoii may prove at your 
leifure^ die Rife and Fabrick or every fmgle Muhiplica- 
tor and Dimfor throughout die whole Book oeiog 
plainly laid down : And if Tdbkts were made of them 
toevery Diffir, thenany of theiaid I*##riiw/ might be 
wrought by Addition only. 



f 



Pr0U. 



1 5 % Of the S^guitm ifaQrck. 



t II ■ ' " 



Proil.j6. Fio.zo, 

Gk;$H EF the Chord of a Circle, md DG tbt Ferfed 

(fih Sq^mfit ; PofinJ the Diameter DH» 

> . - ' 

Theor. 

Dhric|f9 die Square of EG the Semi-chord by DG 
the CJpotieiit is GH the Remain<ler of the Diameter^ 
to nrhich add DG, the Sum is DH the Diameter re* 
quired \ 

Oto the Square uf EG ftdd the Square of DGaad 
(divide the Sum by DG^ the Q^em is DH. 



Proil. 77. Fi G. xo. 

Oifueii PH tUJ>i0nmer (^0 Cirpk, and DG tie Vm 
fed Sine of its Stgment ^ to find ES the Chord tiae* 

' Theor. 

Fnw» tbp ^narp of EC=pq the Radius, fiiWu<a 
theSquareof QCt tlk^ Sqiiare root ofwIUmftiD^ 

}$ EG the SpmtTcho^ 

OraO«>aiwir4i»eaa bftw^isii QHj «adDGii 
■i itKG # 



i - - 



Fnil 7B. Fie.xo, 

Ghen DH ^i&e Diameter of a Circle, and EF ri&< C/&«'i 
<ffits Segment j if<? /»i DG the Verftd Sine, 

Theor% 



pfibe Sepnem of 4 Cirslei 1 p j 

Theor, 

From the Sqpwre of ECi=DC fubdua the Square 

i??'/. , ? ^'f r® ^^^"^ °^ *® Remainder is GC, 
which lub«fc«aed trotii DC, the Remainder is DG the 
verted Sine foiight. 

Note, that ky thefe three iafi Thiortmt ym may find the 
Axe afa Spitertt of dfo the Diameter at Bafe^ and Altitude 
efottyFrufium. 



GpdmJXi the Diam€t£r if 4 Circle j and ED the Cietd 
efth^baJfSegmefafJrchi to findDQ the Verfed Sine. 

Divide the Square of ED by PH^ the Quotient is DG. 



FrolLZo. FiG.2o» 

Civen DH the Diameter of a Circle^ and DG the Ver^ 
fed Sine j to find ED the Chord of the half Segments Arch* 

ThtoTn 
A me^Prapordofui bowr^n IPH and DG is=EDv 



FrehLZu Fig. lo. 

Given DH the Diameter efd Circle^and Arch-tine of 
any Vortion wlic^b bath an An^i at the Qenter ; to pKfd 
the Area* O Theor, 



1 p4 Of the Segment of a Circle I 

Theor^ 

Multiply half the Arch-fine by the Semi-diameter^^ 
the Produft is the Area. 

The reafon is evident from the Archimedean De- 
monftration, becaufethe Redangle of half the Peri- 
phery^ and Radius gives the Area : And the Arch hath 
the fame Proportion to the Periphery, as the Seftor to 
the Circle. 



Prcil.Bz. Fig. 20. 

t 

Given DH the Diameter of a Circle, and DG the Ver- 
fed Sine ; to find the Length of the Arch4me^ and Area of 
^ the Segment. 

Theor. 

From 8 times ED the Chord of the half S^ments 
Arch, fubdud EF the Chord of the whole Segment, 
and divide the Remainder by 3^ the Qiotient is the 
Length of the Arch-line EDF; then find the Area of 
the Sedor EDFC^and the Area of the Triangle ECF 
which fubduded from the Sedor leaves the Segment 
EDFG. 

f^. Qrhy Trigonometry^ 

I. 

As the Log. of £C=DG, is to the Radius ; 
So is the Log. of EG, to the Sine of the Semi-angic 
ECG. 



\ 



As ;6o degr. the whole Periphery, 

is to the Angle EOF in Degr. and Dec. minutes ; 
So IS the given Periphery ADBH, 

to thelength of th« Arch-line EDF. ' 






Of the Segtmnt of a Circk; \^y 

^ And fb is the Area of the Circle, to the Area of the 
Seiftor. ' 

And the Segment is::=:Sea:or, lefs the Triangle. 

Note, if you work Trigoiiometrically for. the Seg- 
mencs in. the Table, then you muft multiply the given 
VerIedSinebyi.i28;79. ^ 

5^. Orhytbe Table of Segments of a Circle. 

AsDH the Diameter, is to looo; 

So is DG the VerfedSirie/to a fourth Proportional: 
Which found iii the Table under V. S. againft it ftands 
i Segment by which if you multiply the Area ofthd 
whole Circle, the Produd: will be the Area of the Seg- 
ment 

ApfUcahle for finding the Vacuity of a Cylindrical Cash 
fart entfty; the Ax lying faraUel to the Horizon. 

The ConfiruBion of this table is comprehended iijf the 
three following Precefts, and is the beft way of maJcing 
it I have yet teen, being the fame Table ^ubliflied by 
Adrian Metius to three places of Decimals* in his Tira^. 
Gtom. Tart.z. Chaf.^. pag.zi6. which he faith was firft 
calculated by Sy brand Hans j his #Ords in p. a 1 1, tun 
thus: 

Generalem & fatts exaBam menfurandi pragniatiani 
heneficio Tabellay ^ua ad onrnu generis Dolia [e exiendit^ 
hrevijfimo fcripto divulgawt Magifier Sybrandus Hanfontts, 
Hfsrlb^antss, Ludi Magifier S' Geonktra inJignU afnd 
Amfielodarhepfes. 

I. Precept. 

^ Td the Logar. of the Complement of the Verfe 
Sine DG td the Semi-diameter DC 500, 5000, &c. add 
this Logar.9. ;oi 030. (which is the Aritbm. CompU of the 
fupjpofed Semudiameter^Qo^ &c.) the Sum is the Co-fine 
of ECG the Semi-angle at the Center. , * ,, 

.01 %:Precept. 



r 




I 



}^6 Of the Segmem of a Grclel 

%. Tre'cep. 

To the Logan of ECF^ the Angle at die Center in 
Degr. and Deamal minutes add tras Logar. 944*^697. 
(wbieb is the Aritbm.CompL of the L/f^ar. ifiSo dej^ees 

dtfiSrve) the Sum is the Logar* of the S^r EDFC 

3, Precept 

To the Sine and Co-fine of the Semi-angle at the 
Centre ECG add this Logar. (which is the Lotot. of 
•; 1 8 ; I the Square cf the Semi-diameter of a CtrclcTi^hoti 
Area is Unity J the Sum is the Logar. of the Triangle 
EFC, which fubdufted from the Seftor EDFC leaves 
the S^raent EDFG. 

NePe, that the whole operation muft be Decimal 
Fralfms though wrought in ff^olc Number s as ^s conj- 
mon^ and thou|;h theybave an InJe:g before them^ yet 
they muft be iuppoicd Defe^ive% 



ATA- 



r 



A 



T ABLE 

OF 

S E G M E NTS 

O F A 




WhofeAREA is i.oooooo. 

.^DIAMETER I. ii837pfup- 

pofed to be inter fsHed at (2{jg;k-tf»gfey 

h^ \ 000 faraUel Chord-lines, 



I 



[198] 

Segments of a Ctrcle mhofe Area » i .oocooo. 



V.S| Scgm. 1 


1 VJS.I Scgm. 1 


1 V.S. Segm. I 


1 V.S. 1 Scgm. 


OOI { 


000053 


036 


0114^9 


0711031424 


IQ.6 056688 


002 


0001 5 1 


o?7 


011947 


072:032080 


107 0S7475 


OOJ 


000278 


038 


012431 


073 032740 




108 


058262 


004 000428 1 
00? OC0599 1 


019 


0x2921 


074*033405 1 


109 


059054 


040 


013417 


075 


034073 \ 1 


110 


059849 


006 


000787 


0*41 


013919 1 


1 076 


034746 1 1 


111 


060647 


007 


000992 


042 


014426 


1 077 o354*J 




1I2 


061449 


D08 


001211 


043 


014940 


078 036104 




in 


062253 


ao5| 


00M4J 


044 


015460 


079 036789 




114 063061I 


010 


001693 


045 


015985 


080037478 1 1 11510638721 


oil 


001951 


046 


016515 


081 


038170 1 ii6| 


064686 


012 


002223 


047 


017052 


082 


038867 




117 


065503 


^«J 


002506 


048 


017S95 


083 


039568 




118 


066323 


0X4 


001800 


049 


018140 


084 


040272 





XI9 


067146 


•015 


005104 


050 


018693 


} 08^ 


040980 




I201067972I 


016 


003419 


1 051 0192*50 1 o86| 


041692 




.121 


068801 


017 


003743 


d5i 019813 


087 


042408 


, w 


122 


^6963 3 


018 


004077, 


•053 020381 


088 


043127 




I2J 


070468 


019 


00442.0 


. -«54 


020954 


89 


043852 




124 


071306 


o?o 


004771 ' 


055 


021532 


090 


[044578 


} 


125 


072146 


011:005153 


. Q5^ 


022115 


091 045J0^ , 


I26.O72989I 


021J005502 


057 


0^2703 


092 


P46643 




izf 


073836 


025 


005S80 


058 


023296 


093 


046780 




128 


074686 


024, 


006266 


■ 059 


022894 


.094 


04751 J 




I29J 


075538 


01^006660 1 


o6p|oi4496 1 


095.048267 




130 


076393 


326 


CO7061 


061 


025103 


096 


049015 




^131 


077251 


017 


007470 


061 


025715 


097 


049767 




132 


078112 


028 


007886 


063 


026331 


098 


050522 




135 


078975 


029 


908310 


064 


026^52 


099 


051281 




154 


079841 


030 


008741 


065 


027578 


roc 


052044 




135 


08071C 


031 009179 1 


1 066 


023zq8 


101 


052809 




136 


08158) 


032 


009623 


067 


028842 


102 


053579 




157 


082455 


0J5 


010075 


068 


029481 


>05 


054551 




138 


083332 


034 


0x0533 


069 


030I24 


104 


055126 




»J9 


08421 : 


/^3<'oio998 I 


070 


o?0772 


105 


055906 


1 ( 140 


08509/ 






Jf 

I 



[^99] 

Segments of a Ctrckwhofe Area is i.ooqooo. 



V^.| Segm. I !V^.l Segm. 1 I V^ I Scgm, \ \ V.S.I ScggL 



41 

43 
44 
45 



085979 
086867 
087757 

088650 
089545 



4<5| 

47 
48 

49 

SO 



09044 J 
091345 

092246 

095152 

094060 



56 

S7 
S8 

59 
;[6o' 



099560 
00485 
01413 

02545 
OU75 



6r 

62 

64 
^5 



66 

68- 

70. 



71 
71 
73 
74 
75 



04210 

05147 
o6c86 

07028 

07972 



0^918 
09867 
10818 

11771 
1*727 



15684 

14644 
15606 

16570 
^7Ui 



176 

177 
178 
179 

180 



181 

182 

185 



51 


094970 1 




186 


128510 




52 095883 




187 


129501 




53 


096799 




> 188 


150295 




54 


097717- 




189 


151291 




55 


098657 




I90 


152289 





191 

192 

194 

195 





196 




197 




198 




199 




200 



201 
202 
205 
204 
205| 



206 
207 

208 

109 

210 



18506 

19477 
20450 

21425 

22404 



25581 
24565 
25546 
26552 
27520 



55289 
54291 

3,5195 
56501 

37309 



58519 

39331 
40345 
41560 

42578 



43398 
44419 

4544* 
46468 

47495 



48524 

49554 
5058.7 
51622 
52658 



m 
212 

215 
214 

215 



216 
217 
218 
219 
220 



221 
222 
225 
224 

215 



226 
227 
218 
229 

2?0 



251 
252 

233 

i34 
255i 



256 

238 

239 
240I 



241 

242 

243 

244 

245 



53696 

5473^ 
55778 
56821 
57866 



58915 
59962 
61015 
62065 

64175 
65252 
66291 
67551 
68415 

69479 

70545 
71612 

72681 

75752 



74825 

75899 
7^975 
78052 

79131 



80211 
81295 
82577 
85462 
84549 



85637 
86727 
87819 
88912 

90006 



246 

247 
248 

249 

25q 



19II02 

I92I99 

195298 

194599 

195501 



251 [ 196604- 

2521X97709 



253 

254 



198815; 
199925 



255I20I052 



/ 



256 

257 
258 

259 

260 



261 
262 

16^ 



201145 

20^255 

204568 

205485 
206599 

■ 11 I tm 

207717 

208856 
209957 

2II078 

212202 



166 

267 
268 
269 
270 



215526 
114452 

2X5579 
216708 

217858 



27IJ218969 
272 

%7l 

274 

275 



220101 

221255 
222570 

22 55'o7 



276 

277 

278 
279 

280 



224644 

125785 
126925 

228065 

129208 



o 4 



[ioq] 


Segments of a Circle whfe Area is f.oooooe. 


V.S. 


1 Segm. 1 1 V.S.| Segm. | 1 V.S. Scgp. | 1 V.S.I Sfcgpci. | 


i8i 


250552 


I 516 271124 1 J 55i| 


515155 ] 1 3«6| 


356ri8j 


Z82 


251497 


1 517 


172309 


, iu\ 


314351 




387 


357358^ 


l^ 


252645 


318 


173494 


• 


3^3 


3155^7 




388 


358599 


284 


^33792. 1 319 


174681 




3^4 


316785 




■ 389 


359840 


285 


254940 


r 310 


175868 




355 


318001 


1 390 


5610^2 


286 


156090 




521 


277056 




356 


3 19220 


^9^ 


562324 


287 


257141 




3^^ 


278245 




357 


3 10440 




391 


563567 


288 


258594 




323 


17943^ 




358 


521660 




.3^3 


364810 


289 


139S48 




314 


180617 




359 


522881 




394 


566054 


290 


240705 


i 


3M 
526 


181819 




560 


324105 


■ 


395 


367298 


^9} 


241859 


285012 




561 


525525 1 39^ 


568^45 


292 


245016 




3^7 


284207 




562 


526549 


1 


397 


1^91^9 


2P3 


2'44i7? 




328 


285402 




, 365 


317774 


1 


; 398 


57105^ 


2'94^i45534 




3^9 


286598 


< 


3<54 


528999 




399 


371183 


29^ 24^49^ 




i 3?o 


18779^ 




f 3^5 


550224 


1 


400 


373530 


296 


147657 




331 


288992 1 ^66 


33^50 


401 


374779 


^97 


248820 


. 


.33^ 


190191. 


! i^y] 


351^77 




402 


576026 


298 


149984 




333 


291591 


■ 


568 


333905 




405 


377175 


299 


151149 




334 


.29259* 




3^9 


335134 


1 


404 


378514 


JOC 


152515 




355 


^93793 


' ?70| 


33^3<55 




405 


379774 


501 


255485 




' 33^ 


294995 




371 


337593 




406 


58^1024 


502 


254652 




337 


296199 


• 


,372 


338825 




407 


582275 


303 


255821 




338. 


297405 




373 


340054 




408 


585526 


304 


1J6992 
258164 




339 


298608 


' 


374 


341286 




409 


384778 


JOS 




340 


299814 




375 


341518 




410 


586050 


go6 


^59337 




341 


501020 { 576 


343751 




411 


387283 


507 


160511 




342 


502128 




377 


344985 




412 


388556 


Jo8 


161686 




343 


30343^ 




378 


546220 ^ 




413 


389789 


309 


261862 




344 


304645 




379 


347455 




414 391043 


310 


164059 




345 


305855 1 


380 


34869K 




415 391198 


311 


165217 




546 


507066 




581 


349927 




416 


393553 


512 


266597 




347 


308278 




382 


551164- 




417 


594808 


313 


i^7577 




348 


509491 




383 


552401 




418 


396064 


314 


268759 




349 


510705 




584 


353639 




419 


597310 


315 


169941 




350 


511920 




585 


354878 




42c 


39857<^v 



[ioi] 



i 



V.5.J Segm. | | V^.l Segm. | I V.S.| Segm. | J y.8.1 Sejjtfi. 

^5089 

n^i74 



421 
422 

4*5 



42T 



40109X 
4CJX54P 



4z4 403^07 



404866 



4^6 

427 

42 
429 

430 



8^4 



406 t2^ 
407J84 
08644 
409^904 

4iii6f 



! 



4?r 

4?* 
4H 
4?4 
4?f 



412426 
4x^687 
414948 

416210 
417472 



4564187J5 

437 4ip^^ 

438 421 i6| 

439 42252^ 
440425789 



441 
442 

443 
444 

445 



425053 
4263x7 

427582 
428847 
I430II2 



446 

447 
448 

449 
450 



431378 
432644 

4339«0/ 

435177 
436444 



451 

452 

453 
454 
55 



s 



4377II 

438978 

440245 

4415x3 
442781 



45^ 
457 
458 

459 

460 



J444045 

445317 
446586 

44785? 
449124 



491 
49» 
493 

494 
495 



488539 
4898x2 
49x085 
492358 

493f31_ 



461 
46:^ 

464 
465 



450393 
451662 

452932 

454202 

455472 




456742 
458013 
459284 

4^0555 
461826 



471 



472 464368 



473 
474 
475 



463097 



465639 
4669 IX 
468183 



476 

477 
478 

479 
48t> 



469455 
470727 

471999 
47 3*7 » 
47_45j4i J 

4758x5 



481 

482 477087 

483 478359 

484 479^ J' 
4851480903 



486 
487 
488 
489 
4P0 



482I75 

483447 
484702 

485993 
4872.66 



496 

497 
498 

499 

500 



494904 
496177 

497450 

498725 
500000 



50 X 
502 

503 

504 

505 



506 
507 
508 
509 
510 



511 
512 

513 
514 
515 



516 

517 
518 

519 

520 



521 

522 

523 
524 
525 



01275 
02550 

03823 

05096 

06369 



I 



07642 

08915 
IOI88 

1x461 
1*737 



14007 
15280 

16553 
17825 
19097 



526 

527 
528 

5*9 

530 



20369 
2164! 
22913 
24185 

*5457 



26729 
28001 

*9*73 
30545 
J1817 



531 
53* 
533 

534 
535 



539445 
540716 

541987 
543*58 
544528 



536 
537 
538 

539 

540 



545798 
547068 

548338 
547607 
550876 



541 
54* 
543 

544 
5-45 



552x45 

553414 
554<583 

1119S5 
557*17 



546 

547 
548 

549 

i50 



551 
55* 
553 
554 
.US 



558487 
559755 
56x022 
•562189 
563556 

564823 
566090 
567356 
568622 
569888 



556 

557 
558 

559 
560 



571153 
57*418 

573683 

574947 
576211 



Segments (f a^Orck whofe Jrea is t.QQQOOQ^ 



[lox] 



VS,\ ScgiA. I IV.S.I Scgm. I I V^.l Scffxi, 1 1 V.S4 Segpx 



S6i 
S65 



57742 S 

578739 
580001 
J81265 
582528 



596 

598 

599 
600 



621476 
626470 



6ji 

6J2 

^J3 
^34 



664866 
666q95 

^7323 
668550 



6351669776 




568 

li^9 

570 



571 

M73 
S7^ 
575 



$661583790 
567 58505* 



586313 

587574 
158883$ 



I 



601 627717 



602 
603 
604 

60$ 



628964 
630211 

^3»457 
632702 



636 

^37 
638 

639 
640 



671001 
672226 

^73451 
67467$ 

675897 



590096 

59135^ 
$92616 

593875 
595134 



6061633946 

607 635190 

608 636433 

609 637676 

610 638918 



57^ 

577 

578 

,579 
580 



59^39$ 
S97^5« 
$98909 
600167 
601424 



6411677119 



642 

^43 
644 

645 



678340 
679$6o 
680780 
681999 



611 
612 

^13 
614 
61s 



640160 
641401 
642642 
643882 
645122 



646 

^47 

648 

649 

650 



683217 

^84433 
685649 

68686$. 

688080 



$8r 
$82 

583 
$84 
58 s 



691680 
603956 
605192 
606447 

607702 



616 
617 
618 
619 



646361 
647599 
648836 
650073 



651 
652 

65? 
654 



68929$ 
690 $09 
691722 
692934 



6iop5i;{09 1 I 655169414$ 



586 

587 
$88 

589 

590 



608957 
610211 
611464 
6127I7 

6i}97o 



621 
622 
623 
614' 
62$ 



651545 
653780 
65501$ 
656249 
657482 



656 

657 
658 

6$9 
660 



695355 
696564 

697772 
698980 
700186 



19^1615222 
591 616474 
191 61772$ 
594 618976 

595I620226 



626 
627 
618 

630 



658714 
6^99^6 
661177 
662407 
663637 



I 



661 

661 
663 
664 
665 



70139* 
701596 

703801 

70$oo$ 
706207 



671 
672 

673 
674 

675 



707408J 
7086091 
709Ro9> 
7iioo.ft 
71220$ 

713402 
714598 

711791 
716988 

718181 



I 



676 

677 
678 

679 
680 



7^9171 
720564 

721755 
722944 

724132 



681 71^^19 
681 726$o6 

683 727691 

684 728876 

685 73oo$9 

686 731241 



687 
688 
689 



73*423 
733603 

734783I 



690 735967 




696 74300& 

697 744^7§ 

698 745348 

6991746517 

7001747685 



y.S.\ Segm. I I V.S.| Scgm. 1 | V.S [ Segm. 1 I V.S.| Scgm. 



T^ 



SegmerUsqfaGrck wbofe , Jrea is koooooo. 



701 
702 
703 
704 



748851 
750016 
75x180 



7051753505 



736 

737 
738 

1 740 



788921 
790045 
791 164 
792283 

793401 



771 

77^ 
773 
774 
775 



827319 
828^88 

829455 
830521 

831585 



806 

807 
808 

809 
810 



863699 

864705 
865709 
866711 
8677 I I 



706 
707 
708 
709 
710 



754666 




741 


7945 » 7 




776 


832648 




811 


755825 




742 


79^31 
796745 




777 


833709 




8ii 


756984 




743 




778 


834768 




81J 


75814s 




744 


797857 




779 


835825 




814 


7S9^97 




745 


798968 




780 


836881 




815 



868709 
869705 

870699J 

871690^ 
872680 



711 

7»? 
713 
714 
715 



76045^ 
761606 

762759 
763910 

765060 I 



746 

747 
748 



800077 
801185 
802291 



749 803396 

750 804499 



781 
782 
783 
784 

785 



837935 
838987 

840038 

841087 

842138 



S16 

817 
8x8 

819 

820 



873668 

874654 
875637 

8766x9 
87759^ 



716 

717 
7x8 

719 
720 



766209 

7^7357 
768503 
769648 

770792 



751 
752 

753 
754 
755 



805601 
^6702 
807801 
808898 
809994 



786 
787 
788 

789 
790 



843179 
844222 
845264 
846304 
847341 



821 
822 
823 
824 
825 



878575 
879550 
880523 
88x494 
882463 



721 

722 

723 
724 

715 



771935 

773077 

774217 
77535^ 
776493 



726 

717 
728 

719 
730 



777630 

778765 

779899 
781031 

782162 



756 

757 
758 

759 
7560 

761 
762 
763 
764 

765 



811088 
812181 

8x3273 
814363 

815451 



791 
792 

793 
794 
795 



848378 

849413 
850446 

8,51476 
851505 



826 

827 
828 

829 
830 



883430 

884394 
885356 
886316] 

887273 



816538 
817623 
818707 
819789 
820869 



79^,853531 
797 854558 



798 

799 
800 



855581 
856602 
85762,2 



7JI 

731 
733 
734 
735 



783292 
784421 

78554? 
786674 

787798 



I 



I 766 8^1948 

767 8t23o>5 

768 8^4x01 
76918^5175 
7701826248 



80x1858640 
802 859655 



803 
804 

805 



860669 
86168 1 
862691 



831 

832 

833 
834 

836 

837 
838 

839 
840 



888229 
889x82 
890133 

891082 
892028 



892972 
893914 
894853 
895790 
896725 











[104] 










Segmtits $f a GrcU tehfe Attn U t .000006, 


f,S.| Sim. 1 1 V.5.1 Segm. 1 1 VS.\ 


I41 


857617 




876 


9^969^ 




911 




>4. 


Ji,Ji87 




B77 


919JJ1 




9i> 




■« 


8,9(1! 




878 


9joj«7 




9«3 




i44 


900440 




87, 


9JII99 




914 




»4I 


90i?6j 




880 


9jio*9 




?'5 




H* 


9oii8{ 




881' 


«i8l4 




916 




«47 


90J101 




881 


9J3677 




917 


9«04Ji 




9J* 


98*407 


I48 


904117 




88! 


9I«?7 




91B 


96.IJJ 




9JJ 


981948 


«„ 


90I030 




884 


9J5J'+ 




?J9 


96.8J0 




9H 


98348 J 


lio 


90 » 940 




885 


9t6,t8 




9*0 


?6m» 




9U 


984015 


!,.50M4ll 




886 


916919 




9»i 


965.11 




956 


984540 


<U 


?077I4 




887 


9J7747 




91a 


?6j8y6 




9l7 


98J060 


!l! 


908617 




888 


«85Ii 




91J 


964 J T7 




9S8 


985574 


■!4 


909! !7 




889 


?J?HI 




9.4 


96fij4 




919 


986081 


«1I 


»'04f! 


890 


940U1 




9*1 


96^9^7 




960 


B8658J 


l!« 


?UJ!0 




891 


940946 




9»6 


966^9^ 




961 


987079 


«!7 


9'»»4J 




>j* 


94'7J8 




9*7 


967x60 




96z 


9875<;9 


l!l 


fliJMJ 




8»! 


P4il»7 




918 


9679*0 




9H 


9880 5 J 


'» 


914O11 




894 


94!Jii 




S»»9 


968576 




964 


9885J1 


8tiD 


914906 




895 


944095 




9J0 


9«9»a 


jrf, 


989001 


E61 


,15788 




896 


944874 




PJi 


969876 


9S6 


989467 


M: 


916668 




897 


94IM 




Hi 


970519 


967 


989915 


Mj 


917545 




6,8 


94641a 




93! 


97Hi8 


968 


990377 


16, 


918419 




8,9 


947191 




931 


97179* 


969 


990811 


16j 


919>90 




90° 


9479i° 




9i! 


97141* 


_970 


9911J9 


866 


9iOiI9 




901 


9+8719 




91 IS 


975048 




97' 


991690 


B67 


911015 




901 


949478 




9J7 


973669 




971 


991114 


868 


9=1889 




903 


9foMJ 




9J8 


974185 




971 


991530 


865 


9**749 




904 


9509B1 




9%9 


974897 




974 


99'>.9l'i 


870 


9ij6or 




905 


9517^1 




940 


97 5to4 




975 993J4i| 


8,, 


9*446* 


9061951478 




941 


976 w6 1 


976 


99i7i4 


«7 = 


9*511+ 


907 


9U119 




941 


976704 


977 


994' to 


'7; 


9*6164 


908 


9!39I7 




9*J 


977197 


978 


994498 


874 


917011 


909 


954601 




944 


977881 


979 


994867 


87! 


9*7854 


910195(41* 1 


«» 


978468 


98° 


i£i»» 



fr*ii8j. Fis. ao. 

*" Given DH the t>i^imeter gf a Circle, and 4'^ea af tig 
Segment EDFG j » >.^ DG tie Verfed Sme. 

As the Area.of the vrholc Cicely is to loooooo; 
fo is the Area of the given Segment to a fourth Pro- 
jioi^tionalj vrhicb found in th? X4^ und^r S^m. 
againn:itftan4$..$ VerledSing, by whip^ ifyouMuJci- 
piy the Diameter theProdud will be theVerfed Sine 
required. 

Afplf cable for finditigthe Dry orWtt IncbesofaCylitt- 
driest Cofk fart tmp^, tit Axe iyii^ ffiraSel to the Ho- 



Tfdi.9^. Fig. 21. 

Given AB and CDj the Traafvirfe and Conjugate Vi- 
'mtters of an ESipJtf i te^d tie Area, 

theor. 



io6 Ofanmpfis. 

Theer. 

\ 

The Area of an KJUffis may be eafily found as ftear 
Ae truth as that of 2l Circle, becaufe it hath been pro- 
ved by Archimedes and divers others, to be a mean Pro- 
portional between the two Cirdes d^fcribed teverally 
upon the Diameters of the Ellipfis. Therefore: 

If you multiply the Diameters together, and extract 
the Scjuare Root, you will have a Diameter whole 
Area is equal to the Area of the Ellipfjb. 

* §. Or AritbmeticaUji thus: 

• _ 

^^.785 598 7So is the Re^angleZlndtiOs 
►178 J I p' o^the Di^rwefm^ Ale-G. 
to the -^r^^i in ^Wine-G. 



Froll. 85, Fig. XI. 

Gi^en AB and GD, the Tranpverfe and Conjugate Dia- 
meters of an EBipfis; to defcribe the fame. 

Theorp 

' ' ■^ • 

P'*^ *^^ ^® ^'^ *» 'he given IManeters as 
AB and CD crolEng one another at Right-angles in 
K, and dividing each other into two equal parts, th^n 
take between your Compaffes half the line AB and 
letttng one Foot in C crofi the Line AB in' L 
andM; with the lame extent fet one Foot in D and 
cr«b the two former Arches, in thofe Points (lifbicb 
are called the Feci) drive two Needles, as alfo another 
in C, thpn take a Thread and incompafi thefe three 
Needles in form of a Triangle, pluck theThread tight, 

ana 
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and tic the ends together at C, taking out the Needle 
at C, then hold a Pencil clofc to the infide of the 
Thread, and carry it upon the paper round about the 
Needles, holding the Thread always ftreight, and you 
will defoibe the Ettijfu ACBU 



0iven AB and CD the Diamttm tft^ EMffis, mU 
CEfl&e VerftiSine • to find f he Stgment HCL 

• ft 

Thepr. . 

As CDb=NP the L<^ Diameterj is eo the Seg- 
ment FCXjj ,-^T» 

So is AB the Greater Dtiameter^ to the Segm, W-<h 



PrdLBy. Fio.xx. 

Gfom ABandCD the Dimeters <f an ESifJis, mt4 
AE the Verfed Sine i to find the Segment Wd. 

Tbeor. 

As AB=LM the Tranlverfe Diameter, is to the 

Segment FAG ; > , „ »,», 

So is CD the Conjugal Diameter, to the S^, HAI. 






Pr<»^/. 



2o8 Qfd GkU or Sj^e, 



FrollM. FIG.^3. 

Grven AB the Axe of ii Sfiere 5 ta find the faperJlciMl 
ContenPm 

Defin. 

[A Sphere is a felid Figure made by the motion of a 
Semi-circle turned about its Diameter, the Diameter 
remainiag fixed; hence all right Lines drawa to<h« 
Periphery or Superficies are equal 

Ki7 ^^i4i5^^5?Soisthe5fii^«Clnchesr 
Aj5<'i>to^ .0111404 > of the yfA?tfto< Ale-Gail. 
Ziy I ^oii^ h <he Omfent in/Wim-Galj 

Note, that either of thefe Favors is thq fuperfidal 
Content of a Sfbere, whole Me is Unity : the two 
laft being found by dividing 3.141^9x6? Severally by 



'**'^— *— ' ' U ■ " L I I — ' ■ " " in I ■ in 



the Axe, 

liiiur. 

^ J? i^ •3^8j099 Isbisthc ? Inches? To the 

As^iytO <S^.y6ii()lSyComenf >A.G. > Square d[ 

*Il ■C73*5*95869>*« SW.G. 3 *« ^^• 

pToti;^ 



Cf a Gkhe or Sfherel to^ 

Ncte. diat either of tliefeF^m is die Sqcuu« of die 
Axe of aSphere whole Superfidf 1 CpnMnc is Uni^Tj 
die two laft being foiitid by multiplying 4183099 ik- 
veraflybyx8i,andiji. .../., 

Nifte, alio that the Propbitibn of die Axe to the 
Periphery^ is the fame with the Diameter of a Circle 
to its Periphery, ^ C^. 



TtM^o. Fig. ij. 

Gwen the Teripberfcf aSfberi(;tofitJ tie Suftrjicid 

. ' ^ - - < 

tlJ* C418J009 pSois-the Syiiire Cinches. 

•'^Vc ^^ v^^^^- ^^C^^*^ ^^^f^J <AIe-GalL 
C I J ^'Ooi 37796 3to the Cmttnt in cWiiie-GaUL 

JNWe, diat eidierd^ttieie Ivi^^v-iris die Superfidat 
Content of a Sphere^ whole Peripheiy is Umty ; die 
tWo laft beiii^ foona by dividing .^183099 feverally 
by iSxj and ^%i. 

■ ' t il I I 1 . I I I ii r t 1 * 

6j4^ rie Suferficial Cmh^ if a Sfbere ; iofind tbi 
P»ifber/^ 



liM 



3.141 S93.^5 2lSo is, tfacKIiicfaesJTotbeS^i^f 
d8$.^9ia'^3 > Cwir^w^ < Ale-G. > of the 
7X$.7«79oxiSjiri . C W. Gi^Pm^ifiy: 

P Ki^/rj 



F4nph4rt ttf i SpHe^ ^hofij SutJ6Hitial Ctontfenl Is tf- 
Hky : Th^ Hird Mft fduhd by tMHplyin^ i-n^i^^^ 
feverally by i8i, and 2}i. 



Prohl. 91. FiG.ij. 



< If 



Gi'Uf» AB tie Axe of a Sihere; to find the Side of a 
Square Equal to th€ Sup^fieialOmteHtm 



A \ 



• Thedr. 



As I, is td 1 .77145^ Ibis the Axe, to the -Sii/^p. 
Note, that this Ftffifiristfie Square Root of the Su- 
perficial Content of a Sj^ere ythok Ate k Unil^ 



" "* - ■■-» " ■ w ■' M > r 



'1 ( 

III I * 



tb find thi Axe.^ \ i , . 

A» I is- to .56418^^x^0 is tl ic Side to t he ^w* 
JV(i?f^^ that this Fa^}% tha Axd of a Sphere who& 
Superficial Content is Unity. 






Square JE^alui&tJSifafcialConim, 



9f% mu ^^uh. 
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Theor* 



As I, Kto .<64i89y j IB.is t^e Mltrj, tot\itSidt. 

Ntie^ that this FtfS'flr is the Sqdire took oFtheSa- 

perhdal Qmtent of d Sphere whbfe Periplway is 



\, ; • I r . 



ProU* 95'. tih. 23. 



Oiventh Siit of aS^Ore te^Hal ta the Superficial C^h 
tm ; 40 find tie i4x$. ^^^^ '.^ - ' ■ . 

Theor* 

As i,istoi.'Jf7i4^4J lbisthe5iWi?3tothe PerifberjS. 
Note, that this Fa9or is the Ferifbery c£ a Sphere 
.Virho&Su^ficMCofitefai^Vinty. . 



^|l|&^ to findthc Solid Content. 

^JNote, mat a S^iSere is two Third parts of a Cylinder 
fll&t^ £idb(DDianiecer and Altitude ; 
;./aNqijxiflib.Diameter ind Altitude of a Cylitider being, 
--tj^ihBf^iliAC^ yai be .78?t9B, t#o Thirds oT 

which is .5135988 the Solid Contentof a 5/>&r^ whofe 
Axe is r, whicn being divided by i8x, and i%i ftve- 
rally gives the Solid Content in Ale, arid Wine-Gal- 
loiis. 

, And all Solids being in Proportion onjs to another 
^S t]ii Cuhes of their like Sides it Will foUoWj becade 
th&Ctibeof ij isbuti. 

Pi ' theor. 



Tbeor. 

As^i>to/.ooi8j67;;>ofthe^A:f to ^Ale-GalL 
Ci> c*o<^"66667Vh*Cfl»r«jtf in ^Wine-GalL 

$. Or, Having the Axe find the Superficial Content 
of the Sphere, then Multiply the fFbole of the one by a 
5/xf A part of the other, the Produd will be the Cmtent. 

^ $. Or, Find the Area ofthe Circle anfwerable to the 
jixe, and Multiply the i^tf/e of the one by two Third 
farts of the other, the Produd wiU be the Cmcnt. 

■ 



Proll^y. F^G.^3. 
Givmtht SolUCmm ofaSfbere; to fitdtbeAxtKB, 

f 

tbeor. 

53l$.l8ox944>C()itf«w^ (3l S(;«4fll' 

^r«r«. that either of thefe fk^or/ ii die Cobe fll* d» 
Ate of a Sphere, whole Solid Content is XStftBtx die 




frttL 
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Prohi 98. Fig. 23. 

CUvm the Terifbery cfa Sphere ; to fad the Solid Content. 

Theor. 



As<I>tQ<. 



01688687 ^SoistheCi^Jeof^Inches 

00005988x5 > the Perifbery to ^ Ale-G. 
00007 ; I o ; 3^ the Content in jWine-G. 



Note^ that either of the(e Faifars is the Solid Content 
of a Sphere^ whole Periphery is Unify : the two laft 
being found by dividing .01688687 (everally by 281^ 
and2;i. 



FrdL^f. Fig. 23. 

Giveit tbi Solid Cment of a Sphere '^ to find the Peripherj. 

Theor. 



"Wh 



59A1761 ^ So is tbct Indies ^ to the Cuhi 
i6699.)66o2 LComem ^ Ale-GalL L of the 
3579.26791 S in ^ Win^G. 5 Peripbety. 



Note^ that either of thefe Payors is the Cube of the 
Periphery of a S^ere^ w4io(e Sdid Content is Unity : 
the. two ]aft being found by multiplying 59.21761 
feverally by 2S2, and 23 1 . 



,^ » 



P3 PM 



114 0/<i^h^crSfheii^^ 



■— *■ 



Prohl 100. Fig. 33. 

Given AB the Axe of a Sfh^ei f^ J^^ ^4^ 5'i^^ of a 
Cuh Equal t4> the Solid Content. ^ ' 

Thuf. 

As I, is to ^05996 ; fb is the Ax,e, to thp Sii^. 

Note, that this F^iSfor isth? C\ib« I^oot ofil^ SoIi4 
^Content of ^ Sphere, whofe A.xe is IJnity. 



.......«■, f^«^,.. ^.^,.. ., 



ProiJ. loi, FiG.xj. 

Gwffl. /itf 5ft/tf gf a Cube Equal to tbt Solid Content i 
to fad AB tie Axe. ^- -■- 1 

Tbecr. 

As I, is to 1.140695 ; So is the Side, tothe *Axe. 
Notej that this F^«.i5 the Axe of a Sphere, whofc 
Sohd Content is Unity. 



Proll, lox. Fip. zj. 

CuheE^HaltctbeSolfdCopUfft. ' 

A* I, is to .156556^ } Sgjs th?Pw?%, to the 5*/<, 

i ' 



Note, that ^Faaor is Ae Cube-root of the Solid 
Conteritof a Sphere, whafe Penphety is Unity. 



ProlL 101. FiQ.?3» 

Grom the Side «fa Cube Eqital to the Solid Content of a 
SpbereitofiidtbeFerifbtry. 

tbeor. 

As I, is to 1.897777 ; foKthe5i/*,tothePm^«7. 
^ote; Aaf this ^^ar is the Penphpry pf a Sphere 
whof? 8o|dCQnt^t is IJnity. 

Pro/i/. 104. Fig. 2|. 

Gpoen AB th* Jm ff ^ Sphere, and AG the Altitude 
if the Frufimni tofi/dthe Superficial Content. 

Tbeor. 

As I, is to 2.141 59*65; , ^ 

So is the ReBan^« of ABand AG, to the Content. 

$. Or, Multiply, the Terifhery by AG the Mtitude, 
^FroduiiiimhQti^Gontent. 

§.. Or, As AB the Axe is to the Cq«i^^ pf the whoh 
Soi AG the Altitude^ to the Content of tixe Frufium. 



9 4 



ProlL 



2\6 Of the ¥ruftm ^ a Ghhe or Sphered 



Trohl loj. Fig. 23* 

Given AB tb$ Axe of a Sphere, m$i AG the AUi^euie 

of the frufiuni ; to find the ^ofidContem^ 



* % 



• Theon 

' To GB the Retnaincler of the Axe add KB the 
Semi-axe, and multipiy the Sum by the Square of AO 
tbpAltitudfe, 

TheProii^5^-<'47«97fOproducesAe55J^*f, 
muIapUedbyi-47;^47^C^^i, i^^G^. 

Note, that thele Mukiflicators are a Third part oF 
thofe mTheor.^6. 



*— — — ii^i— — — ■— <P^— ^- ' ■ — — »— ^1^»«^M^^«^W^^^^-^~- 1 i ■ 

Pr0hl.ip6. FiCKxj. 

Gr»^ AB the Axe of a Sphere, EF the Diameter at the 
Safe, and AG the Frufium's Altitude^ to find the Solid 
Coffenf. 

1 Theor. 

As GB the Rem^d^r of the Axe, is to AG the AI* 
titude ; fo is AK the Setni*axe^ to AH; which added 
to AG the Sum is GH the Altitude of the Con? EMR 
egual to theFwtfi^wf EAF. . -^ » 



r 



$. Or thus wkhottt the Axe. 

To the Sqi^tc of EF, Ute ttameter at the Bafe, add 
the 'Square of AG more a Tlurd part of die^tnid 

*.;;.. .1 .., ^ ; ' Square 



» ( 



• 



t 
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Square, atid muldply the Sum by half AG^ dus kft 
ProduA multiplied t^ the proper Fa&cr in 72f«r.6i. 
will give tlie Ca9^€iirp 

f . Tie fame hj the Cychmetrkd Tahks. 

To the Area of the Circle EF^ add the Areaof the 
Altitude AGj more a Third part of the fame Area^ the 
{Sum multiplied by half AG produces thi^ Content. 



» '■ ' ^ 



Gkm AB the jiict, mi CS^Uf UfirDismtter efs 

Sfbmeid ; tofii4 tbt Sdid On^ 

Defm. 

• 'A Spherotid is a Sc^d Figtire made bv the revofcttion 
of hair an Ellipfis^ the Axe remaining fixed^ whilft the 
auVd part of the Ellipfe is turned about dll themott- 
pn end at the place where it began. 



Theor. 

Sf.^l ; 59SS ^ So is the Samre of CD Cllldies; 
to <.ooi 8567; 3 > multifUtd by AB -^ A. G. 
. C.ooia66667> ^ the Cmem in ^i^.a 

J[y!^^^j that thefe FaBm are the fame as in Tbecr^t^ 



$. Or hy the ^ych^etrical TahUs^ 

Area — i - ?anfwcrablc 5 two thirds of AB 
twotfairdsofthftAreaStoGDby ^AB. 

The ProduA is the Content in AJe, or Wine-Galbw. 
^ PrQhU 



MoldpIyS 



....1 L...J ..^■. ... -r 



■>«■• f »^ A-^ilT" 



PrdlioS. Fig. 34. 






m Ale or mne-Q^lfms'^ to find, CD, 4« leffer piaster. 



" ■ • ♦ . i *^ V 



• ■ 'I . 



Divide the Content by two durds of AB, theQioci. 
ts^ IS the Area anlweraBle to CD, ^gaihft whidi in 
the proper Table, Ifc^ the Wn^tx. 



-* — » ■ ■ I. 



?rolK\o% Fig. 14. 

Gm« CD t be lejfer Diam^er of aSpberoeid, and Solid 

DiWdc the Content by the Area correfpondent to 
Ae leiter Diameter, the Quotient i$ two third parts of 
the Axei the half of which added to its ielf gives the 



Proil. no. Fig. 14. 

Given' AB fi^ Axe, CD., the lejfer Diameter tfaSfbe- 
foeiJ^anJ CGtie Erufiumt JltMe ffofind. PV ondEE 
pianuters ^tbe Uqwrs iSttrface. 



Thtf. 




\\9i 



Theer. 



From the Sqpure of KV=d8LC fubdua the Squai« 
of GK, the S^uaJ» Rc(Of pf the Regiaio^^r 13 GY by 




» i 



AsKN^istoKBj feisGi^YtoGR 

f. Orym mayfnd GF V{ttbout GR /i&ixf : 

From the Reftande of the Squares of KB and CK^ 
itMia theltei^ngle oFthe SqA^res of KlB and GK^ 
Divide the Remain^r by the Squareof CK^thei Square 
Root of the <!^nbtient is GF^ thb Sim-dian^ter fought 



* M I 1 1 1 



CiveAClXtkl4l^Diamair.of4Sfitrm^ 
'Altitude if the Fruftum, and EF the greatefi Diameter 
of the Uqmrs Swfope i to find KA the J^. 

Theor. 

As the Square Root ofthe Difference of theSo^^ 
of CK the lefler Semi-diajneter^ and GK the diftance 
from the plane of the Bung to (he Surface of the I> 
qpoc, 

isto CK the (aid SeminSameter; 
5o is QF the ^iven Semi-dimeter, , 
to KB the Setrii-axe. 



frohk 
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Of a SfhertdeL, 



i.- 



' Prcil. ll^. Fig. xx. 

G*tye» AB the Axij CD fie /if/er J)i4mifer of a SfBe- 
mid, and AE the Akitude oftbt Frufitm; to find Hi the 
Diameter of the Ufuers Sntfaee^ 

, Theon 

From the Reaandeof the Squares of AK and KD 
the greater /and letter Semi-diatneters^ fiibduft the 
Rei^gle of the Squares of EK die diftance from 
the plane of the Bung to th(^ Surface of the liquor^ 
and KD the leiTer Semi*diamet^^ divide the Remain- 
der by the Square of AK^ dieSquai:e Root of the Quo* 
tient IS EI the Semi-diameter required. 



Proilliy FlG.xs. 

Gi'uen AB the Axe, CD the leffer Diameter of a Sfihe^ 
roeid, and AE the Altitude ; to find the Content of the 
Rffimnnhl 

As the Square of ABssLM, is to the Fruftum FAG, 
So is the Square of CD, to the Fruftum HAL 

AfflieMe for finding the Vacuity ofaSpheroeidalCasi^ 
tie AxefiantUng Perpendicular to the Horiton. 



Trail 



(^ libe Frufim of a S^roeid, zii 



Proil. 11^, FiG.ai. 

Gkfen XBtheAxe, CD the leffir Diaputer vfaSphe- 
roeid, mUCS'tbe Ahttude ; to find the Conttnt of the 

"Thcor, 

As the Cube of CD==NP, is to the Fruftum FCG; 
So is die Square of CD multiplied by ABj to the 
Fruftum HCL 

$. Or tbmwkbout tie Diameters:. 

To the ReOangie of FG and HI the Conjugates of 
the Bafe^ add the Square of C£ the Altitude^ more a 
chird part of the lame Square^ and multiply the Sum 
by half CE^ this laA: Produd: multiplied^ or divided by 
the proper R$3or^ or Divifir in Tbeor.6i» gives the 
Content. 

,.J. Orthuf^ Fio. 14. 

To RD add half CD^ and multiply the Sum by the " 
Square of CR reierving the ProduA : 

IXvide AB by CD^ and by ^e Quotient multiply 
the referred ProduA^ this laft ProduA multiplied^ or 
divided by the proper Fi^fl^w or Divifir in Tbeor.io^^ 
gives the Content of the vacant Fruftum cCc viJ. 
Smiths Stereom. p. 106. 

Applicable far finding the Vacuity ef a Sfbereeidal Cask, 
tbe Surface of the Liquor not cutting tbeUeaJf^ anJtbe Axe 
lying parallel to tbe HoriZM. 

Proil. 



221 Cf^FritJkktffdS^bnkhf. 



■*»■ 



proHiis^ Fib, 24. 

Gimn CDtbi BlOg Diamtttr^ qd (ic Head Diame- 
ter, and the Axe &r Lmpb of aC^k t)t4tm yn the findJie 
Fruftum of a Sfberoeid; tifind AB the Sffim^ds Axe. , 

'JCheor. 

» 

A? the Square Root of the Diffeftiice 6f the Squares 
of Ck^ and c O the Semi-diameters at !Bahg and Head^ 

is to CK.'the Semi-diameter at Bung ; 
So is KO theGask'i Scmt-letogth^ 

to KB the Spheroeid's Semi-axe. 






I * * 

Tnll.viS. Fig. 31. 

Cfuth AB the liwigDiameier, CD the lAead Diahteier^ 
and £P the Length of a C of k taken as the middle Frufium 
of a Spberoeid^alj^ fltbe Dry hchei; tofindGHtbe Di^ 
ameter of the Liquors Surface. 

Tyor. 

h% the Square of £K iheSetni-l^geli, 

is to the Difierehce of the Squares of KB and EDj 
the Somirdiameters at Bitfig add Head ; 

So is the Square of IK the diftance from the Plane 
dfthe Bung to the Surface of the Liquor^ 

to the Difference of the Squares of KB and IH ; 
which Subdufted from the Square of KB^ the Square 
Root of the Remainder is IH the Semi-diametei' requi- 
red. Compare this with Froblj^ CbafJX. of Mr. Eve- 
rard's Stereom. ProbL 



Of AfHfi^y^ %%^ 



T^ 



Proil. 117. PiG.x4. 

q^ilbiH AB/if 'Sif^fl^^ 4xe:CD the Bme Diannter, 
and LO the Lmgt%ff s^Ca^tfii^ as iBe middle Itrufimm 
ifb:^i»0€idi to^^ cAtU H€id Pumis^ 



^i ^ / 



Theor. 

As KB the Spheroeid's Semi-axe^ 
is to KOtfie^tSisli^S^mMtirigth; 



So is CK . <»* c O the Semi-diameter at Bung or Head, 
, t8iB:Sqt]id«Ife<atbf th6t)i^^h0B«irth«^Sq(uiits. 



--'Iff •" 

/ ewmtsiR Oi. Bifitftfmfm, jmd GP. fMAhituJi ; 
to find the Solid Content. 

r . , .. 

. 'AJ^i(^ is ill. .Soljcl. EgurftjCpnuined undsf feyeral 
Planes^ two of which oeing oppoiire are called die 
Bafes^ and are equals parallel^ and alike iicuate^ but the 
r<»ft elFthd Planes are Parallelograms in which aright 
line may be $very where applied from one Bafe to 
anothQr(wbiS'^affe ii7Uangl^i^adr»^j^, Pentagon, 
cr any other flam Sftrf ace. ) 

; Under this Befimion is tdiTipi*tofed that Solid ha- 
ving two Circular Bafes commonly cilkd a' Cylinder^ 
which is generated by the motion of a right angled 
Paridlelogramj one of the Sides remaining nxed tilTthe 

Pa- 



1^ 



124 OfuWtfm. 

ParaUoIogtam be tamed about to the place whence 
&A\t begati to toon. 

Theor. 

Multiply the Area o^tlie tide AB ^j the Altitude 
GP, the Produft will be the Cojttteilt; 

Note, that h^TUor. 19^ and io. ybu may find didt 
Diagonal Altitude^ and B^t of a Fri/w. 



Pri^Af. up* Fig, aj, x^. 

GivmGPtbiAkifadeofaFrifm, ami SoUd Cmeki ; 
tofaulAB tbiBaJe. 

Thean y 

Divide the OMitent by the Attitude die Ouotidnt 
will be the Conttnt upon one Inch^ and the Safe is 
given^ if it beS^Mre^ ovOratlar, by the Tetragamcal, 
ovCjclametrical Tables. 

But if the Bafe he a right angled ParaSelogram or dk 
Elliffis^ then Multiply the Content in Ale-Gallons by 
i8i» or 2 59^5 ;6. and divide the Produftby the Red- 
angle or the given Diameter and Altitude^ the Quoti- 
cnt will be the: other. 



*p^»<^ 



Given AB the Baft of a frifm. and SoUd Cmtent i ii 
find G? tbt Aitit(t4c. 

Theeh 



OfjfPjrmid^ :\ \ t2% 



Theot. 



• I 



Divide die Content by the Area cx)rreipondent to 
the Bafe, if it be a Square or a Cirde, the Qjrotient 
will be the ^/mWf. 

But if the Bafe h a right angled PataBelograWj or an 
EBipJis :tkQQ, -^ ^ 

Multiply the Content in Ale^allons by 182, or 
? 59-05 ?6 and divide the ProduA by the Redangleof 
the Diameters^ the Quotient will be the Altitude. 



ProhLixi. Fig. xjfX^. 

» 

Given AH the Side at the Bafe of a Vyramid^ and ZP 
fie Altitude ; to find the Solid Content. 

Defin. 

A Tyramid is a Solid Figure contained under di- 
vers Planes, fet lipon one right lin'^ Plane, which is 
called th^Bafe, from whence it decreafeth equally le(s 
and lefi till it end in a Point at the Top or Vertex ; al- 
io in either of thefe Planes a right line, may be every 
where applied from the Bafe to the Vertex. 

Under i)\)s Definition \s comprehended that Solid 
whofe Bafe is a Circle commonly called a Cone^ which 

• is made by the motion of a right-angled plain Triangle, 
one of tne containing Sides remaining fixed till the* 

. Triangle is turned about to the pla9e from whence it 
firfl moved.. , 



I 



Q Theor! 



*' 



iiS Of the Fkflmk tfa fyrmdd, 

Tbeor. 

. Mukk4y the Area of the Bafe (whether it he 
gular^ iofadr angular J P^ftf^o»^/j&c.).by oacthirdrpairt 
of the Aldtude. the Produft will l^.the SoM Coutont. 

&C<mt. 

He that can vary the Sides of a right at^ed flain Tri- 
angle tm^ needs underfiand howtofiudtbe Hyfotemsfe^Mr 
titude, or Bafe of. aPyramid. 



.4^ 



PrclL Liz. Fi G. xf, %6i 

Given AH.^4 C\th$ Sides at the Bafe of the Frufium 
of a Pyramid^ dndGP the Altitude,; to find the Solids 
Content. 

Thtor. 

\ . * 

As AK' the Sem-i^tr«Hee of AH and CI, 
is ta CK=GP the Fruftum's AltUudt ; 
, So is AP=half AH the SUt ofthe greater Brfe, 

' to ZP the Altitude of the PywwwJ AZB. 

I 

From ZP fubdud GP, the Remainder is ZGthe 
Altitude of the Pyramid CZD. 

Laftly, from AZR the whole.Pyramid^ (ubduift the 
Lejfer Pyramid CZD, the Reixwinder will bfc the Con- 
tent of the Frufium ABCD. 

^. Or thus without ZP. 

From the Square of the Sum of AH and CI, fub- 
du6t their Redangle^ the Remainder multiplied^ or di- 
vided ^by the proper FaBor or Divifor in Tbeor. i%o. 
Tablet i. gives tho Area in Inches or Ale-Gallons. 

§. Or 



§. Or to the Rcaangle of the Bafes, add a third 
part of die^qoare of their Difference, the Sum miritiw 
plied by the propcur Fa^or jm Thm£^» produces a mean 
Ana. 

* Midciply the Bales together and extraft^ Square 
Root, to the Area anfwerable thereto, add a third part 
of the Area of the Difference of the Bafes, the Sum is 
^^»90n Ana^^ V the Cojatqnt ujpon one Inch Jn jjje- 
tSiiUons. 

$. Or to (he .Ar$0 correfcondeht tpthe Stmi^ftm 
of the Diameters, -add a third part of the Area of the 
Semi-d^erence the Sum is a mtan Area^ which multipli- 
ed by the Altitude the Pr6du<9: will be the Content of 
theFruftum.^ 

And if the Conjugates in esiCh Bafe di^r, find two 
G<Kime«ricaltaieans9 lOne betv^^n the Conjugates above 
and idle iQtbariidicNw^ fani^ th^iBaies i:edu(^:either cp 
Squares, or Circles ; then finish the operation as before 
direded. 



• « 

Given PiRaniCD the Bafes of the Frujtumof a Vj^ 
ramid^ and Solid Content \ -to -find GiP the Altitude^ 

The or. 

Divide thcContcnt by the mean Area, iheQsjoti- 
ent will be the Altitude. 



Q, % Trohl. 



11 S Of the Fruftum of afyrdmid. 



ProlL I X4« Fi G . X 5» x6. 

Given AR'and CD the Bsfei eft be Frifium of a Tyra^ 
\ and GP the MituJe; to find KC tbeJUnt Height. 

Theor. 

To die Smare of CK=GP add the Square of AK 
the Semi-ditterence of AB and CD^ the Square Root 
of the Sum will be AC thtjiant Height. 



?rohl.i%$. FiG.X5r,x6. 

Given AB and CD the Bafes of the Frvfium of 4 VjtM'^ . 
mid^ and GP the Altitude ; to find CB the Diagonal. 

Theor. 

To the Square of KB the Semi-fum of AB and 
CD, addtKeSquare of CK.:=:GP the Square Root of 
the Sum is CB the Diagonal. 



Troll \l6. Fi G. x^, 16. 

* 

Given' AB and CD the Bafes of the Frufimn of a ?prd^ 
tnid^ and CB the Diagonal i to find GP the Altitude. 



Theor. 



Oftk Pruftum of a Tyrmii, 2 2^ 

' Tbeor. 

From the Square of CB, lubduA the Square of 
KB the Semi-fum of AB and CD, the Square Root 
of the Remaincler is CK:=GP the Altitude, 



ProhL i%7y FjG. *$, 26, 

fitvat hS and CO the Safes <f the Frujhm <f a Vj- 
ramid, and KCtbe Jlmt Beigbt-^ to find GP the Alti- 

The or. 

From the Square of AC, fubduA the Square of AK 
the Semtdiffereaoe of AB and CD, the Square Root 
of th9 Rfi|npi«inde? is CK=GP the Altitude, 



Proll, iiS. F10.25, x6. 

Given CBtbe Diagonal of the Fn^tm of a Tjramid^ 
GP Hie Altitude, jmd AC the Jim Height j to find the 

B^esABandCD. 

Tbeor, ' 

;' From the Square ofCB, fiMiA the Square of 
CK=GP, the Square Root of the Remainder is KB 
thi Semi-fum. - r^v 

. From the Square of AC {ubdnA the Square ot CK, 
the Square Root of the Reminder is AK the Semir 
• dfertnce^ And by Tbm, 6. ABand CD aie^vcn. 

O 3 Prohl. 



%t6 CjfaTfifimeid 6r CyMM^t 



t *■ -•■■ * 



i ■ • 

GP tbi Altitude^ and AS or CD (me of the Bafes ; to find 
fie Gt'Bir, 

TUor. 



. * .J 



prom the Squai« of -CS Sah^ixSt, the. Square of 

the Semi-fbitadf the&fe;, anid didt Sdflfik!fith«ifM«9 
Bafe is the other. 



ProBk I iql ' Pro .'. iy. 



<-• 






A Trifmoeid is a iofid figure compr6]ff«tt&d ttftid'et 
divers Planes, two of whicn being oppofitearc called 
the Bafes, and are to Se red-angular ParaflelogramSj 
parallel one ^et^^r, asiid'alike^/itiute^M^theL^ 
above oppofite to the Length below^ and both in the 
fame Plane ; alfethtf Sides widieue;ki^ QaWms^(M.) 
tA either .o( thefis Pkttes a fi^t Lin^ mfty bi every 
where applied from one Bale to the<)I^Jr^ aitd th^ i«- 
maining Planes are c^ed by Mr. Dary^ Th^Perife* 
tafma. 

i£?jtafmdfmAPtifMi^\L(££fi!3£^ aniittaa^jgljikrfil* 
rallelograms. 

If Ghe Perifeti^tM bo not oonftitated by flat Sides, 
but fiiali be cloathed shaob with Cnrvadtfe from Cir- 
cles or Ellipfes^ the Sc^d is fhm calfod bj hinx a GjlHih ' 

droeid. , 

Under this Definition is comprehended the Fruftum's 
of Cones ^ and Cylinders. Tbm* 



Theor. 

To AB addhalf EF^ aiid muldpfy the Sum by CD^ 

To EF add half AB^ and tnolciply the Sum b^ GH^ 
the Sum (^ tbsle two tHoduSb muldipl»d> or divid<ed 
by tliejpmper Ftiittr or Vivifor in iMla I. gives di& 
Content upon one Inch> whtdimi^tipHeid by the A4^ 
titude produces the Cmtent of theFruftum. 

$. Or find two tjeoitietfical tetsAi between the 
Top and Bottom^ as direded Them i ii. 

Nai^ tfaatt)^istheY^;ineprc^KDftidiibetwedtia 
CirJtfahdan£K/>y&> a between a S^ttM arid an Oi^- 
/(«^5 Aiid between an OJA^g- and'an HK^y?/^ as be- 
tween459iJM*e andaOfrWf^therefbi^ whit js laidofthi 
one hath relation alio to the other. 



ii ■ 1 1 II » II ■ ■■< 1 ■ II I- , I i , 



NiW to reduce the formtr Tbwrmi to PraSfke. 

' Ifou hitift ta:ke notice thit BreWettifuns, though of 
various Forra^ are generally com^eherided under 

Sides 

and chSir ^ B!^ parallel' 

• I. OfSifitare Tms^ Pte. ij, 17. 



A '» 



1 . When the &(es are^h S^uare^ and Equal, the 
Tun is a Prifm and Gauged bv Tbeor^ 1 1 8. 

2. When the Bales are botn Rectangular Paralleb- 
jgramsequal^ and alike fituatethe Tun is a Prifw. 

;. When the Bafes are bfath Square, but unequal, 
the Tun is thfe frujtut^ of i Pyramtdj and Gauged by 
Tbeor. Ill, • 

• • 

0.4 4- When 



21% Of Gauging ^wd^TfiHf. 

4. When the Bafes are both Re(9angular Parallelo- 
grams proportional^ and alike fituate^ but unequal^ tho 
Tun is the Frufium of a Pyramid. 

f . When the' Ba(es are bochHedangular Parallelo- 
grams^ but linequal^ and Difproportional, or Inver- 
ted ; or if one !Qa(e be a Square^ and the other a Reft- 
angular Parallelograni the Tun is cdlkd a Priftfukidj 
and Gauged by T^e^r. i ;jo. • 

. TLOfRMmiTmu. Fig. 16. 

, I. When thei Bales are both Circular^ and equals 
the Tun is a Cylinder and Gauged by JA#^. life 

a« Whcnthe.!Ba(es are both Circular, jbiit unequal, 
(he Tun is che Fm^um of a Coni^ ainl Gauged by 
lTbtor.l^^. . . - * 

lXl.O/EBiptiealTuns.Vlo.^^. 

. . . ^ .- 

I. -When the Bafes are both Elliptical, '^qual; and 
.alike fituate^the Tunis zFrifm, aixd^^Gauged by 
Tbeor, iiS. /. V \ -^ \, . 

2. When the Bafesare both Elliptical,propomonalj 
and^alike fituate, but unequal,- the Tun is thcFruff^un 
of an Elliptical Cone, and Gaugect by Tbewr^ i a x. 

; . When the Bafes are both Ellipdckl,' but unequal, 
and Difproportional, orlnvepted; Or if one Bale be 
a Circle, ahd the other an EUipfis, the TTuii is called a. 
Cjlindroeid, and Gauged by Jieor. 1 3 o.- ; . ; . 

Note, that hjTheor. i%o. you may find the Content 
of any Tun yrhok Sides sixtfirait^axiABaJesparaUetj^xltiG 
Conjugates in each Bafe cutting one anomer at right 
Angles, whether they be ^j«^/, or unequal, pro forrional, 
or dij^roportional^ alike fiiuate, or inverted. 

When 
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When the Ccmjugates in each Bafeare proportion 
nal^ the Analogy is this : 

As AB the Length below^ to EF the Length above ; 
So CD the Bredth below^ to GH the Bredth above. 

Laftlyj if the Sides are Curv'd, then the Tun may 
betaken for the Fruftum o£ a SfberaeiJ^ and Gauged 
hf'Tieor. i;^. 

How to Inch aiff regular Polygon Tyramidal Tun^ tb$ 
Omjugates of each Bajt being Equals 

I. From tbe greater Bafe AB. 

I. From i;^ times the Square.of AB, (ubdu<SI: ; times 
AB lefi (D), multiplied by (D), the Remainder is the 
Cotitent upon the j5r/? Incb. 

/' %. From % times the Square of AB, fubducftg times 
AB lefi 7 times (D), multiplied by (D), the Remain- 
der is the Content on the Jecondlncb. 

Th^ ExceJica:^thoJirfi Difference. 
Both the Remainders being firfl multiplied or divided 
by the proper Failor or Dii^for taken out of Tablet i . 
,\. Six times the Square or (D) multiplied or divided 
asaforefaid gives th&fecmd Difference ^wh^dti varies not. 

Then Subduft the feconi Difference from the firft, 
and idd the Remainder to the Content on the feconJ 
In4y the Sum is the Content on the tbird hcb, and ib 
on 'fo every Inch of the Depth. 

IL From tbe Leffer Bafe CD. 

ir To 3 times the Squardof CD> add % times CD 
more (P)> multiplied by (D) the Sum is the Content 
to the jKr/ hcb. 

2. To 



2)4 0/Indm^!8raKrsTtt)ttl 

1. To ^ times the Smuktp of CD add 9 titoes (t>) 
more 7 times (D)^ multiplied by (D) the Sum is tM 
Content on the/ecW ^r;6. 

The Exc9jS call die>y? Diffmnce. 
Both the Sums being hrft multiplied^ or divided by the 
proper Fa&ar or Divif&r taken out of Tahlet i. 

^ . Six times the Square of (D) multiplied^ or dividod 
amreiaid gives the fecmd Difference, which alters tittt. 

Then add th^ fecmd DiSrenee to thefirftj and di^ 
Sum to the Content on ttiQ fecanJ Inch, and yovL will 
have the Content on die tbkJ Inch, and fo proceed by 
a continual Addition till you have compleated the 
whole Depth; 

To find (D)ihe cammcn StAducend or Addtnd fitf : 
As the Depth, is to the Difierence of the DUmetm }, ^ , 

So is Unity^ to the DecremeMtot Increment at i Itich 
^iilance in the £)epth acoprc^g to the pofitionof thft 
greater^ or lefler Ba& 



L TMet. 






FaHorftr 
Inches, 



Divifir for 

Inches. 



Cone 

m 
rv 

V 

rvi 

VII 

VIII 

IX 

X 

XI 

XII 



0.261799 

0.57J495 
o.S66o&5 

I.IIIJIO. 

1.609476 
2.060608 

i.5^47|r 
).i2i8S6 

?,7no^o 



6.92820J 
5.000060 

i.7437®aJ 
1.154700 
0.82555* 
0.62 1 g 2 1 
0.485292 
0*3 891^4 
C.J203I9 
0.267948 



FaStarfor 
Ale-Gallans. 



{>mfirf&r | 
Ale'Gaams.\ ^ 



•0009x84 
.0005118 
.0011820 
.002OJJ7 
.0057100 
.0042^54 

.0057074 
1.0075071 

.0090948 

•0H0705 

.0152542 



j t077*i6z 

195J.755 
"S 46*009 

4pi.7i4 
525.626 

252.806 

I75.2I2 

156.851 
109.955 

90.350 
75.561 



CmtA 

III 

IV 

V 

VI 

VII 

VUI 

IX 
X 

xr 

X3l| 



Note, 



s 

Jfcte^ that dk^ A^/ ^^eathifd part of ^FaSors, 
and die Dimfirs triple the Divifars in Tablet II. 
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jJSw to fiUtbe Com em at an) t^^ffiei DeptB without 
i$€Ht^ ti&o^bok Twf, ij Aid tf thee Statk/Harf Num* 

jV a tKIr^ part of theSqbare of D^ is the)£r/ Num* 
ha*. 

i^. The Reaangfe of AB, or CD> and D^ is they^- 
eoHJNmilfer. 

^ The ^uate of AB, dt CD is iih^third Nutrtbet. 

All (^thckn being, firft feVerally nluldplied^ or di^ 
vid^i hy the FaEloTy or Druifir in Tablet IL proper 
aad pocuiiar to the|^ven Fi^ire : then^ 

I, From the greater Safe AB. 

Multipl]^ the ^11 Number by the afli^d Depths 
and kwka^ the Produd; ^va the ieqondj the Ro- 
imdiidtt' muUiplied by t^ l>epch^ and the Prodod 
fiibduAed from the third, lea>re& a mean A^ea, which 
Alultiflied I^ t^ Depchi the Produd will be the Con- 

1, J^<^j9»/i&« hffirBafeCK 

Mdti^ly ihi ikA Nfitid^ by the Depths and td 
(he ProduA add the iecond^ (^ Sum multiplied by the 
D^^^ andfhe Vf&i^ added, to the tl6tiy will »ve a 
mean Area, Tt^hteb ffitiitiphed by the Depth ptMucel 
theGontem^. 



n. T4blet. 
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n. Tablet. 



? 



Inches, 



1 



Divifirfor 
Inches. 



FaSior 
Ale-GaUons 



Ums.\ 



Divifirfor I 5 
Ale-^aBons] ^ 



Cone 

Itoi 

IV 
V 
VI 
VII 

vm 

X 

XI 

xn 



0.785398 

0.45 JOI J 
I.OOOOOO 

1.7.10478 
x»S9^o75 

4.8£8428 
6.181825 
7^494210 

9«J^5^59 
1U1961S0 



1.17 J2J9 
2.309401 

I.OOOOOO 

0.581234 
0.384900 
0.275184 
0.207107 
0.161764 
0.129^68 
0.10677J 
0.089316 



T 



.0027855 

.0015355 
.0035461 

.006x010 

.0092130 

.0128863 

.017x221 

•0219214 

.0272844 

.0332x15 

.0397027 



J59'OH 
651.250 

282.000 

163.908 

108.54* 

77.602 

5^.404 
45.617 

36.650 
30.110 
25.187 



Cone 

m 

IV 

v 

VI 
VH 

vm 

IX 

X 

XI 

xn 



But feeing that not one Tan oT i doo Is exaiSbly re-' 
gular^ and none but iuch can be Inched by the former 
T^eorems^ the ufual way hath been to take a cprnpetent 
number' of mean Diameters in the middle of^every 
Foot, or half Foot o( the Etepth; but the rekdieft way is 
to take them in the middle of every 10 Inches, (or then 
there will be no need of Mukiflianion, then calculate 
the Areas, or from the proper Table, infert againft 
each refpei^ve Diameter its refpedtivaArea, removihj 
the Point one place more towards the right hand^ an< 
adding them together, the 5iim will be the C^um. 

Now by help gf thele Numbers, a Tgble may bo 
made wbic)i ihall fhew by infpedion what Liquor is 
In theTuti at any number of Dry Inches* by fiibdud:- 
ing the mean Area of the firit 10 Inches, continual- 
ly from the whole Content till you come at the 
tenth Inch : and then the mean Area of the lecond 
10 Inches from that Remainder till you come at the 
twentieth Inch^ and £> forwards flillj fubdu^ing the 

mean 
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mean Area of the next Segment &bm the laft Re* 
mainder till you have a>mpTeated the whble Depth. 

And if the laftrelult of each re(pe<9ive lo Inches 
leave the Remainder in the Tunj then is the operation 
true, & that every 10 Inches proves its own work. 



To take the Dimenjions AStuaUy do tbtfs* Fi c. iS. 

1. With a Aiding Rule crols the Tun both ways at 
the greateft extent you can guefi, and with Chalk 
make 4 fliort lines, then place the end of the Rule firft 
in one, and then in the other of thoie Lines ; note the 
Diftances from line to line, and adding them together 
take a fourth part, to which fet the Rule, and meafure 
from the firft line as far as it will reach, and there 
make a fhort Hne, rubl^ing out the other if they do not 
tduch, and {o go rounds and thus the Tun will be ex* 
zdly Quartered. 

2. Take th? Diameters both ways, and if they dif^ 
fer not above two Inches, you may take an Arithme- 
tical mean, (et the Rule to that mean, and fee what 
part of the Tun will bear it ; this done, from the ends 
of the Rule fo (et with Chalk, draw two lines down 
the Sides fropi the Top to the Surface of the Liquor at 
the Fall, and crofi the faid lines ? Inches from the 
Top ;. then at every i o Inches from thence make the 
like marks, for by this means the Tun is reduced into 
io many Wilrasj each containing i o Inches in Alti- 
tude. 

3. Take the Diameters of the feyeral Segments by 
letting the ends of the Rule in thofe . marks as AB, 
CD, EF, entring them in a Book beginning always 
at the Top^ and finiih the work as betore direded. 



21% Offyching^iwtrtTMnf^ 

4 If you meaiuFe indie Sideline^ you inuft aUonr 
for the Diligence between dhePeimiidi^ 
and the Sideline in every lo Irenes pcDpartkoiably 
ifhus • 

So is I o Ificbesy to afourtb Proportional, 

to be added to i o Incnes^ and the Sum to be efteemed 
as I o Inches in dbe Perpendicular. 

And if the laft Segment wantofio Inches (iirbicb 
oftentimes iapfcns) meaku'e fsom E the laft Diameter 
to P the Diameter at &>ttom, and fubduftuig 5 Indies 
the B-emaindcr is dbe Altitude of the Segment^ ki tte 
middle wheredF take t&e Diameter GVL 



—■»»■ l^ll^^iiMO— — ll^^^imi 
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Hmtf to Inch mji reguUr Tdygcnd Vfrsmiid Tun^ ib$ 
Cos^ngstts at tacb B^fe betHg meefual. - Fr g« 27, 

Firft find the Subducend or Addend Ibir4]2e I«eiu;th^ 
^whichcaliD; as alb that for tl^ finsdtl^ ajodcallit 
i/.* then, 

I. If you would gauge it front tie greater Bafe. 

1. From ; times AB,iubdud 1.5 (D) and mdtiply 
the Remainder by CD relerving liie ProiuB : 

Then from 1.5 AB fubduft i^D) and multiply the 
Remainder by (d) the Difference of thefe Produdsis 
the Content on the firft Inch. 

1. From ; times AB fubduft 4.5 <D) and multiply 
the Remainder by CDrefervmg the FroduB : 
. Then from 4,5 AB (ubdud 7 times (D:J and multi- 
ply the Remainder by (d) the Difference of thefe Pro- 
duds is the Content on thcfecond Inch. 

The ExceJS of thefe two Contents call the firft Diffe- 
rence, both the Produds being firft multiplied, or divi- 
ded by the proper FaBor or Divifor in Tablet i. 

?. Six 
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;• l^x times the ReAangle of (l>)'mto(d) multi- 
plied or divided as afore(aid> gives the ikconi Differew^ 
which varies not through the whole operatioa 

Then lubdud the (econd Diferencc from the firft, 
90d add the Remainder to the Omtent on the fecond 
Inch J the Sum is the Content on the third /»Ci6^ and af- 
ter the fame manner proceed till you have run through 
the Depth. 

* 

11. From the Lijjtr Bafc. 

I. To ; times EF, add 1.5 (D) and multiply the 
Sum by GH neferving the Vroduit : 

Then to 1.5 EFadd (D) and multiply the Sum by 
(d) the Sum of theie Produds is the Content on the 
firft IncL 

a. To ; timesEF add 4.5 D, and multiply the Sum 
by GH, referving the Pre 4fofif ; 

Theato4.5 1^ add 7 times Djand multiply the Sum 
by J^ the Sum of thefc two Produces is the Concent 
oathe fecond 7fli£i&. 

The Excefi of thefe two Contents call the firft Dif- 
ference. 

Both the Prodods being firft multiplied^ or divided 
by the proper FaBor or Di^uifar in Tablet i . 

:;. Six times the Reftangle of D into </, multiplied, 
or divided as afore faid gives the fecond Difference, winch 
is common through the whole work. 
. Then add the fecond I>i(fire;i« CO the firft, and the 
Sum to the Content on the fecond Inch, and vou will 
have the Content on the thUxd Inch, and Co on for every 
Inch of the Tuns Depth. 



How 
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HffiP to find the Content at any given Deftb^ without 
making a Table ^ by Aid of three Stationary Numbers. 

I. A third part pf the Reftangle of D into d, is the 
firft Number. 

1. ThcSemi-Sumofthe Reftandie of AB and EF, 
and their alternate Subducends or Addends (d) and (d5 
IS the fecx)nd Nnw^^. 

2. TheRedangle of AB and CD, or EF and GH 
is the third Number.. 

All of them being firft federally multiplied, or divi- 
ded by tho FaBorqt D/T^i/irpropertothe given Poly- 
gon in Tablet IL 

I. Then if pu Gauge from the greater Bafe. 

Multiply the firft Numberhy the Depth, and fubdud' 
the Produd from the (econd, the Remainder multipli- 
ed by the Depth, and the Produd fubduded from the 
third leaves a mean Area^ which multiplied by the 
Depth produces the Content. 

%. If jou Gauge from the lejfer Bafe. 

Multiply the firft Number by the Depth, and to the 
Produd add the fecond, the Sum multiplied by the 
Depth, and the Produ<5t added to the third, gives a mean 
^re^, which multiply by the Depth, and you will have 

the Content. 

But feeing that moft of thcfe Tuns are irregular alfo 
in their Peripetafmas, the beft^way is to take the Dia- 
meters in the middle of every 10 Inches of the Depth, 
and to calculate their Areas, or to find the feveral Geo- 
metrical means, and to iniert againft them from the 

proper 



goper Table their relpedive Areas^then removing the 
)int oneprace more towards, the right hand^ and 
adding; them togetheri thp Sam vifill be the Contenp. 

And from thefe Numbers likewife hyfuhduBion you 
may mdtei>Tabte vn^tich fttell Ihew what Liquor is 
ift thb,T*n]iea|iy Pejih r«qiiiteA 



^ * I * 



1 * t , « 
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Quarter thd Tun, and from thence draw lines down 
the Sides to Surface of the Eiquor at the Fall^ and on 
thoie lines place the lophes at the lame diftances as 
before^ and takb the iXmenfions of the feveral Seg- 
. ments^and^ilany odd j[Qches remain^, uke the Diame- 
ter in the middle thereof, then finilli the reft of the 
Work accdrdiiig t^ th0 fpriner^ JDireiStiani 



Jmtm 



« • «< * 



<.- 



ProM. iji. 



'TofmJtbt Drifir JWf cfatim. 

Potir \A ipqiiar by £imerlcnoim meafiire till you fee 
the Klttoni^i^ axf^vo^uM^fxed Turn far tie cmve- 
mimey ^ &iffifi^^ fiMdhtg.&ii>$r m tbifon^e by tbrek 
or ftmr Inches from a trnoihrisMtdfLmo, or level of tbi 
LpjHflr) and #hen the Liquor ha(h done moving^ take 
the Dtepthat the Fall, which fubdufted out of the 
frhple I%ptk> die Remnilder is the true Depth, and 
the Liqaor put in by meaiaremdt be added to the Coij^ 
tent foiind bF; this Depth. 



« 4 
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Prohh 133.- ' 

To Gauge the Wmr in a^ Baek dr Cooler. 

Divide the Sum of the wet Inches taken in di the 
places, which m large Backs ought to be in every 5 or 
6 Feet Square , by the number of places they were 
taken at, the Qpotient will be the true Dipping place 
which you are to mark accordingly. 



-T'^ 



IT 

To Gau^e^ and Inch a Breivers Coffer, 

I. For the uffer fart,v\z. ABVW. 

With a Aiding Rule Quarter it as before direftcdj 
-and find a mean Diameter, to which fet the Rulejand 
fee what part of the Copper will bear it, then draw • 
Lines down the Sides as low as the Crown, and mark 
with Chalk the iaid lines g Inches from the Top, then 
at every 6 Inches from thence, make the like marksj 
and the Copper isrcdttecd into lb many Cylinders, , 
each 6 Inches mDepth: Laftly, take the Dtaineters of 
each Segment as MN, OP, QR, (allowing fiwm^ba 
wore in fro for turn to the Difference between the PerfenJicth 
Jar avdflant Height of the Coffers Side, as dire^edfor^e 
Pyramidal TtmJ 

. And if the laft Segnwftt want of 6 lache^^ draw a 
touch-Line to the top of the Crown, as GH, meafurft 
from S the laft Diameter to G this touch-JL4ne, sifiA 
fubduding ; Inches the kemaiiider is the Altitude of 
. this Segment in the middle whereof take the Diame- 
ter ST, And thus you have all the mean Diameters 

above 



Of a brewers Gpper, i^'> 

a^vedie Top of the Crown; then infert againft each 
SinTl" anfwerabic Area, and multiply them fe- 
veraUy by 6, plaang the Produds in another Coluram 
and adding them together. , 

»; For the Creram. 
Lay a Line over the Top, and with a Plummet let 
L ^^ Perpendiculars from K and L, to C and D. 
the diftance betweesn them is equal to CD the X>iame- 
cer at Bottom, for you cannot come to take it aftually. 
ill 9^, meafufe the diftance fromLtoB, whichdoub^ 
bled and fubdu<aed from AB the Diameter at the Too. 
the Remainder is CD. * xup, 

Then jet fall a Perpendicular from the Top of the 
^Pperf^ the Top of the Crown, vix,. from E to R 
which fubduded from KC=LD the Depth, the Re- 
mainder is FI the Crown s Altitude. 

If the Crown have e^ual Curvature at the Top^ 
and towards the Bottom, it may be Gauged as the 1^- 
firnn cfa Sphere. 

' But ifmore Curvature attheTop than towards the 
Bottom, It may be meafured as the Frujiam of a Vara- 

.' w^. by mulapiying the Area of the Diameter 
at the Bale, by half the Altitude. 

%. For the Lower fart. 
Take an Arithmetical mean between GH and CD> 
Diameters at the Top and Bottom of the CrOwn, wij 
. V W, and multiply the Area anfwerable thereto by - 
IF the Altitude of that Segment, the ProkluAis the 
Content of GHDC from whicK fubdua the Content 
of the Crown CFD, the remainder is the Liquor lying 
'about the Crown when juft cov9red,which added to th^ 
upper part, the Sum is the Cornent of the whole Coffw. 

And from hence by lu:bdu<aion may be made a Table 
which Hull ftiew how many Gallons remain in ttes 
Copper at any alfigned Depth. 

R » A 



. I 



r 
I 






N- 



A 



TABLE 



O F 



ALLOWANCES 

FOR 

COMMON BREWERS, 

3 barrels in z 5 for 'Beer^ 
Of<! and 

z^atrek m%% for Jle^ 

At i s, 16 i, ^e S^rre/ Strong, and (^ </. the 
jBi^re? "Switff/, in NctMonvj from i Ftr- 
^m to 1 0000 ^Barrels to the Centefimal 
ipjujt of a fenny, 

Galcttlated by Mr. Ri c H A r d Wa l k e k. 
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24<5 Mowances for Cmmm brewers. 



Strong Beer. 



Ali. 



SmaU Beer. 



Bar. I . L ' s, d, {. pt$! I. s. d. f. ptsi 1.' s. d. fcpti 



4 
X 

» 
J. 
4 



oo. oo. o6. a. 09 
oo. 01. 
go. 01. 



ox. 0.17 

07. 1. a6 



qo. 
06. 
00. 



00.06. ;. 17 
01.01^1.55 
01.08. 1. 8x 



oo.oo. oi.i.aa 
00. 00. oiv 14; 
00. 00. Q^. 3.65 



00. 00. 05. o. 87t 

00. 00, 10. I. 74 
00. OI« 01, 2. 61 

00.* 01. 08. J. 48 

00. 02* 02. O. i$ 



\ 



I 



OO. 02* 
60. 04. 

OO. 06. 
OO. 08. 
00. xo. 



02. O* ^5 00. 

04. o» 69 oo. 

66. 1. 04|00t 

08. I. 39,00. 

10. I. 74)00. 



02. ol* I. 09 
04. ci. 2. 18 
06, 09. J. 27 
09.* 01. o. 36 
ir. 04/1. 45 



''1 

8 

9 

lo 



00* 13. 

00. 1$. 

00. 17. 
00. 19. 
oI« 01. 



00. Ti, 

02. 2* 

04. 2. 

06. 3. 

08. 3. 



II 
12 

J4 

15 



o^ 
43 

J3 
4^ 



00« 

00. 

00. 

01. 
or. 



13. 07. 2» 54 
It. Id, 3. 64 
18. 02. o« 73 
00. 0,5. I. 82 
02. 08. a. 91 



.02. 07. 
o}. oo. 
03. 05. 
03. 10. 



00. 
00. 

od« 

00. 

00. -04. |)4» 



1. ^^ 

2. op 
a. 96 

J. 8J 
o. 69 



01. 03, 
01. 06. 
01. o8. 
01. 10; 
ox. 12. 



10. 3. 
01. o, 
03. o. 
05. o* 
07.' I. 



8J 

22 



01. 05. 00. O. 

01. 07. 63. I., 

oiv 09. qfi. 2. 

oi. II. 09; 3. 

PI, 14. bi. o. 



00 
09 

f 
*7 

><5 



i«<.i 



00. 

00. 
QO, 

oo. 



^4. 09. 
05. 02. 
05. 07. 
p6, A I* 



I- 4J 
J. JO 
o; 17 
I. 04 



16 

»7 
18 

20 



14. 



01* 

01. 

ou 19* 

02. 01. 
02. 03. 



09. I. 

II. I. 

OX. 2. 

03. 2. 

05. 2. 



$6 

%6 

6x 
9^102. 



QI. 

01, 
02. 

02. 



18. 07. 2. 54 

00. io«. 3. ^4 
Oi.^oi. o. 73 
of.^of. I. 82 



QO.' 

oro. 

00. 

oo. 



.06., 1 1. 
67. '04^ 
fey. 09, 
08.* 6 J. 
08. 08, 



ii9H 
2. 78 

J. 65 

0. 5^ 

1. 59 



21 J 02. p5. 07. 3. 30 

09. J. ^5 

00. 0. 00 

04. o. 69 



42 


02. 


07. 


»3 


02. 


10. 


*4; 


Q*. 


X2. 


11^ 1 


02. 


14- 



02. 07. 09. 2. 91 

02. 10. 00. O. 00 

02. 12. 03. I. 09 

02. 14, o6« 2. 18 

02. 16. 09. 3. 27 



QO. 
Ob. 
00. 
00^ 
00. 



09. A<)il. 

09; 0^.. 

10, OQ, 

10: 05* 
XO. 10. 



26 

27 

28 
J5 



02. 16. 

02. 18. 

03. 00. 
05, 03. 
Oh 05. 



^. 26 

5. 13 

o. 00 
o. 87 

'• 74 



06, I. 

68, I. 

10. I. 

00. 2. 

0*. 2. 



6402. 

03. 



19 
74 

09 

43 



03> 

05. 

03. 



19. 01. o. 
01. 04. If 

03. 07. 2. 
05. 10. 3. 
08. 02. O. 



l^ 00. 

45 00. 
54 00. 
64 00. 
73 00. 



II. 03. 
II. 08. 

12. 02. 

12. 07. 

13, 00. 



2. 61 

3. 4« 

0. J5 

1. 22 

2. 09 
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Strong Beer. 



Ale. 



Small Beer. 



Bar. 






I 



] L s> A f. p t sl 1. 1 d f 

05. 07. 64. 1. 7^ 
03, 09, 06. I. 1% 
03. II. 08. 3. 48 
qj. 13. ID. 3. 83 



pts| 1. $. A f. pts 



O 



03. 17. 03. I. 
<>^, il. oj, o. 17 og* X9« o^* 2" 



03. 10. 05. I. 
65. 12. 08. i. 
03* i$* 00* o* 



81 

00 
09 
18 



00. X3. 05. 2. 96 
00. 13, xo. 3. 85 
00. 14. 04. c. 69 
00. 14. 09. I. ,^56 
00. i5« 02. 2. 43 



03. ©• 5i|o4. 01,. 09- 5* *7 
04. 04. 6i« o. 36 

04. 06, 04. I • 45 

04. 08. 07. 2. f4 

10, to. 3. 64 



6.5. o. 87 
07. I. 22 
09. I. 5^ 



II. I. 91I04. 



00* 
00. 
00. 
00. 
00. 



If. 07. 

1^. or. 

16. 06. 
16.' ii. 

17. 04. 



}. 30 

o.' 17 
I. 04 

1. 91 

2. 74 



04. 99. 
04, ii. 

04, *i^ 
04* M. 
04f ^7- 



03- 2, ^I 

ol. 2. 9^ 

97- 3.. V> 
09- 3 



04. 
04: 



!, 3005. 

;. 25105. 



13. 02. o. 73 
15. 6y. I. 82 
17^ 68. 2. 91 

60. 60. .0. 00 

02. 03* !• 09 



00. 

00. 
00. 
00. 
00. 



17. 09. 

18. 00. 

18. 08. 

19. 01. 

19. 06. 



J. <J5 
5. 5i 

1. 19 

2. 26 

J- »3 



05. OQ' 
05. 02. 

05. o4i 

05. 0^. 
05. 08^. 



00. p. 



05. 04*0^. 2. 18 
05. o5. 09. 1. 27 
05. 09. 01. o. 36 
_ , 05. II. 04. I. 45 
39105. 13. 07. 2. 54 



oi. 00. 00. o. 00 
01. 00. 05. o\ 87 
qi. 00. 10. I. 74 
01. or. 03. 2. 61 
or, 01. 08. 3. 48 



oJ. 10. 
q5» iJ- 

05. ly. 

05. 17- 
05t »9- 



74'ol. 15. 10. 3. ^4loi. 

73' 



05. 18, 02. o. 

06. 00. 0*5. !• 82 
06. 02. 08, 2. 91 
05; 05. 00. O. 00 



01. 
01. 
01. 
01. 



02. 02. O. 35 
02. '07. I. 22 

03. OO. 2« 09 
03. 05. 2. 96 

03. 10. 3. 83^ 



^;-: * 



4819^. 97- °3* '• 
83lo5. o^. o6« 2. 

1710^. II. 09. 3. 

5210^. 14. 01. o. 

87I06. x6. 04. I. 

- R 4 



09 
18 

45 



01. P4. Q4. o, ^9 

01. 04, 09. !• 56 

01. 05; 01. 2« 43 
01. 05. 07. 3. 30 
01. 06. 01. o. 17 
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Bar. I 



pt$| 1. 



f. pta\ t 



06, iz, 07. I. 22 

o^. ^4* 09. 1. ^6 

06. 1^. ii. 1,^ 9 J 

06, 19. bi. i, 26 

06. bi. 03. 2. 61 



66'. 

07. 
07. 



■ ^1 I ■ 

I8i 67. 2. 

lo, 60. 5. 

bj". 62. ©; 

07, ciB. 2. 




02 



01; o6j 

ex. d^. 

6iir oBi 






. 0. 52. 



07. oj- 

07. o^ 

07. 07. 

07. io. 

07. t2. 



07. 3. 

bo. o. 

02. 0* 



9^. 
60 



07. 
07. 



35107. 



io. 00. 0.^ 

ii.^ 6^. I, 

14. q^, 2,* 

I9. 01. o. 



<30 

tf 

*7 



6«. o^'. 
01. 6^, 
or* 09. 
&f . to. 
oti 10. 



o», I. J9 

ox; fc. a6| 

do, 0. 00 



^m 



^•^■^ 



Ma 



■«r< 



07. 14. 
07. I^^ 

07. 1 8'. 

08, 00* 

08. 01* 



04. 6. 
06. I. 

08. I. 

10. I,. 

bo. 2. 



(?9l 
04 

19 
74 

09 



08. 01. 04. i« 
68« 63* 67. 2. 
68. OS, tc. 3; 
68, 68. 62, q, 
c^. 10. b^. 1. 



45 [bi: n>; 
r4'pt, fr. 



^.4 

02 



or. TT. 

or. it, 

x>i. a. 



TO. a* 74 
oj. 2. ti 
08. 3.' 48 

t)2. to. J5 

t>7. '1/ £2 




08. O^. 02. 

08. 07, 04. 

08. o9f o^. 

08. II. 08. 

08. I^. 10. 



»-^4?( 

2. ye 
^* 'I 

3- 4« 

1. 83 



08. 
b^. 

08. 

09. 



^2. 

17. 

>9' 

bi. 



08. 2. 
CO.' <i 
03. I. 
b6. 2; 

09. ?• 



bo 
'il 



or. tj. 

b-r. 1 3. 

•^i. 13. 

•of, ^4. 




08. i^, 01. 

08. 18. o3« 

09. 00. of. 
09. 02. 07* 
09. 04. 09. 



o. 17 09. 
o« 52 b^^* 
Q. 87 

!• 22 



I. 56 



09. 

09. 
09. 



04. 
O^. 

168. 
10. 



01. q. 
04. f. 
07. 2. 
10. 3. 
'02. b. 



i<5 

*4"5 

?: 

73 



61. "1^. 

fen -If. 

'<5F. -16. 
bi. -16. 
bi. r6. 



04. o. 69 

tJ9. •!• 56 

•02. 2. 43 

07. 3. 50 

or. |0.' 17 

06. I. 04^ 

•ir.»i. 9x 



%6 


09.05. 11, X. 91 


09. '!{. 05. 1. B'i 


bi:. •i7.-04.''2. ^\ 


87 


09. 09. 01. 2. 26 


09. I7» 0^. 2. '91 


91.17.09. 3.'^J 


88 


09. XI. 03. 2. 61 


Io« bp. bo* 0. bo 


oi. 18. 03- 0.' 5aj 


89 


09. 13, oi. 2. s^ 


.10. 02.03^ I- 09 


0i.r8.o8. xl 39 


90 


09* r5. 07. 3. 30 


10..04/06: 2. 18 


o>. 19. 01.^2. '2^1 



■> ' ■* 



f - 
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•^■^ 



f". i ' ' < ' 



■I ■ ■ 



I I 



*T 



5ftyig 



£^^^ 



v^/^ 



SmaU Beer. 



.* h«l 



Bar. I 1» ^ d,;i)gts| . I 






f . ptti 1. ^. $. ' f. pts 



■M^ 



91 



o^.. 17. 

I0« 00. 
X0« 92« 
10. 04r. 

16. d6; 



oa o* 00 

04. :o. 69 

of. .!• 04 



■ f |l» Ml 



10;. o^.: ©9b 
10. o^. oi. 
i'o«-ii. 04. 
10. 13. 07. 
10. t^; "10^ 



o. 
I. 

2. 
J. 



01* 1^. 06. 
02. OO. CO. 
02* CO* O^. 
02.~ 00* io. 
i^ OA. ^I. o^ 

ft O i TWf ^ ■■ ! u 



»7 

45 
T4 



0. 00 
o* 87 

I- 74 

1. 6x 



mmmt^ 



5,8 

100 



10. dS« 
io, iQ.. 
10. 13, 

If. M* 
10. 17, 



ok. 1^. ^^ 

00." 2* 09 

oz. 2. -41 

04. 2. 70 



; 104 H^w 02* 

I U -OO* Ot$. 

ir; 02. 'o^. 
11; x>y: oj.- 



^aoo 
"300 

400 



21. 14* 09. I. 5<^ 
32. 12. 02. o. 35 
4 J. 09. o^. 3. 13 



22. 14. 
34/ 01. 
4 5.. 09. 



o6. 
09* 

OI. 

500J 54. oiJ. II. I. 9». 5^« «^ 04* 
6opj ^i» 04. 04. o. 69 68. 03. 07. 

■. m i i V !!■ > i \n i f' 

10.' 

02. 

05. 
08. 



c. 73 o*. or.. 08. 

X, 8a 02. 02, 02. 

2. 91 b.2. 02. 07. 
o, 06 Oi. O^v 00. 

I; 0$| lOi* Of}; 05. 
2. 18 04. 06. IX. 

3. 27 65. 10. 05. 

0. 36 08. 13. io. 

1. 45 10. 17. 04. 

2. 54 13. 00. 10. 

■ ■ ■ — - t *— . 



?. 48 
o. 35 

1. 22 

i. 09 

2. 96 



!• 91 
0. 87 

3. 83 
%i 78 

«• 74 



76. 01. 08. 3. 4*1 79- IO- 

86. 19. 01. 2. 26J 90. 18. 

97. 16. 06. !• 041 X6i* x>t, 

108. i^. 10. 3. 82] X13. 12. 



700 

800 

900 
1000 
2<lx>o] 21^. ^«' o^ :3 



, 041 
. 82 
. 6^ 



I I ! 



227. o5f 



^ 

o. 

X* 
2« 
I. 



^3 
72 
82 

91 



15. 04. 04. 
17.^ 07. 09. 
19. II. 03. 
21, 14. 09. 



0. 70 
3.65 
2. 61 

1. 5^ 



lrfil^-«***MM^ 



fain»>.n.ji 



3090 



326. 01. 08. 3, 47I 340. 18, 02. O 



4^©o 4^Vi.^ <^* ^» 3Q 

6000 652. 03. 05. 2. 95 

7^ooL76dw it* 04.^ 2. 77 



454* <^* 

56?. 05. 

681. 16. 

1 795. 09. 



02< 

07. 

04. 
OX. 



3- 
2. 

I. 

o. 



K 

54 
45i 



ioj8. 
130. 

lit: 



04. 04. 
13. 10. 

<p8^ o8« 
^3. <>5. 



0. 69 
2. 26 
t. 83 

?• 39 

1. 95 



>» < 



T^-v. 



■>i^ «a^ 



.Oi 



8006I 86&. li, ?3r^» ^o 
^fooo '97^.'^^. 02. a. 42 

ifOd^ i4»^i^9;oK 2. 25 



•V. 



909; 01. 

1 02 2. ^4. 

ii36t 07. 



09. 
06. 
03. 



3. 

2. 
X. 



27 

x8 
08 



i9y. 

217* 



iS. 03. 

13- oo« 
07. 09. 



i. U 
2. 08 

5.^5 



I 



ijo Of a Srmers Majh Tml 

Nate, that you may find the Net Excife of any num- 
ber of Barrels by AAthiflication ufing thefe Fa^&n. - 

C.lo869j6$7 * {JStrmiBeer. 
Vta <.ii;6;6;6S for ^AU. 

• • • 

• ■ 

Which are found by dividing 2. 5 the Decimal of 
'i\ lo*. the Duty of xo Barrels o^ Strong Beer or Ale^ 
feverally by %% and xx^ and by dividing^f the Dedmal 
of lo*. the Duty of ^o Barrels ofSmaM Bw by xjt di- 
ftinsainiing as many places as a^e reqiwed by Decimal 
Muttipttcatim. • • • 

And the valu^ of the ^roBm is givQnhy that fliort 
RuleinPig. 17. ""_ 



BNUtipticd 1^ 



f Square, vr RmmJrM^ Tm* 

m 

Thcor. 

^^Anoif 7 or (fivi- C^^8 ^ wes die Arok 



Nate, that the Gam^aUm contains l7xi5 Cuhe- 
hcbes, two whereof mate a Peck, ^tPecks a Bji^I, and 
8 Bufliels a Quarter. 

Thereafbn why I lay down thdc Divifm is becaufe 
I have found that an indifferent fort gf Ai^lt, and or 
ordinary grinding when three Worts have pa^ 
through it^ will not be contraded above an Eight partj 
but if the Mak be very fine you may ufe ^^^, and x88. 



And 



Of a Brewers IdafiTun. 2 y i 

And for as much as the ficonJ Differencet are equal, 
a Table for either may bcf made by an eafie collei^on* 

One for Round Tuns I have inierted in the following 
Tahle, to every two Tenths of an Inch of the Diameter 
from 21 to 80 Inches, to beufed as the CjcJometrUal 
Tables ; for if you enter with the mean Diameter of the 
^ Goods ulually wet^ againft it in die proper Column 
fiands the Content in Gallons^ &c upon i Indi, 
which multiplied by any given Depth produces the 
Content. 

, ^No-w thoujg^h by taking the Pepth of the Goods^ thp 
exaft quantity or Malt cannot be diicoveredby realoa 
of its different goodnefi and variation in Grinding^ 
ibme fpending it felf much more than others^ yet by 
this means you may know how to give an eftimate 
thereto^ whereby a confiderable Fraud may be difoo- 
vereA 

And the Divifirs are to be altered by the Supervifir 
according to the Cottntty Malt made u(e of^ for nis Ex* 
peiience m this cafe will be the beft IXredor. 
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OF 

-. A R E. A S; 

c FOR 

KOUND MASH TUNS 



IN 

I 

Gal|iOn$ 4ffi Ontefiirud partSf 

Calcukted to every twoTenths of an hch 

OF THE 

DIAMETER 

From ti CO So £fci^. 






^4 ^(^4iniVUf7 juns in Gallms, 

\ * 



y 



Dtam. 



.% 



jS 






1.4^ 

1 .60 

%*o6 



1^8 
i.7« 



1.66 
1.8 1 
1.96 
111 



1-^4 
1.84 

2*00 

i.i6 



MkiM 



26 

»7 

JO 



4^ 1 

47 
48 

49 

50 

■ I. ^ 



2.1 J 

1.41 

2.78 
2.97 



2.17 
2.44 
2.62 
2.81 
3.01 



2.5P 

2.48 
1.66 
2.85 



2.70 
2.89 
g.09 



.8 



»-J7 
1.72 

1.87 
i.»o 



*-37 

»74 
».9J 




6.98 


..'■7I04 


7.1 1 


t 7-17 


7.^^ 


7.29 


7.J5 


7.42 


7.48 ^ 


7-U 


7.^0 


7.67 


7-75 


7.80 


7*8^ 


7.92 


7.99 


8.0? 


8.12 


8a8 


8,z? 


8.52 


8.^8 


i 8.4? 


8.fi 


\ 











■•v^ 



« 

^ndl^Jh Tuns in Gallons, ' 25 j 



Diam. 



I 







>•«■ 



66 

61 
6% 

69 

70 

71 
7» 

73 

74 

7!? 



10. J 5 
1 0.71 
xi.io 
11.49 
11.88 



1 2*28 
12.69 

IJ.IO 

»J.P4 



14.38 

14.8 X 
i%.%6 

15.7X' 
16.17 

16.64 
17*11 

17.59 
18,07 

18.56 





M8 




8.92 




9.27 
9.62 
9.98 



I 



A 



.6 



8.6j 
8.99 

9.70 
10,06 



8.72 
9.06 

9.41 

9.77 

10.1} 



8.79 

9.1? 
9.48 

9.84 

I0.2P 



■■*^ 



10.42 


10.50 


10.57 


10.80 


10.87 


10.95 


II. 18 


11.26 


ti.zi 


11.57 


11.64 


11.7* 


11.96 


I2.04 


12.12 



.« 



13^.36 
12.77 
13.18 

l^6o 
14.03 



14.46 
14.90 

M.35 
15.80 
16,16 



I<5.7J 
17.20 
17.6B 
18.17 

18.66 



,6\ 


19*0^ 


77 


19*57 


78 


20.08 


79 


20.6o 


ao 


2M2 



19.16 
19.67 

20.18 

20.70 
21.23 



i-44 
2.85 

5.17 
3-^9- 
4-1* I 



12.52 
12.93 

l^35 

X5.77 
14.20 



4.55 

4-99 
5.44 
5.90 
6.36 



14.^4 
15.08 

i5.5J 

15*99 
16.45 



6.82 
7.30 
7.78 

8.^7 
8.76 



16.91 

17.40 
17.88 
18.37 
18.86 



' 



.8 



S.S6 
9.10 

^9« 
ia28 



io.6f 
11.0 J 
21.41 
n.So 

12.20 



42.6o 

1^.02 

X3-4J 

13-^f 
14*29 



i.v>^ *^ 



14*73 

15.17 
15^62 

16.08 
16.14 



9.26 

9-77 
20.29 
20.81 

*i*33 



19.36 
19.87 
20,39 

20*9 ( 

*i41 




f 



154 Of (t(^KivfhokCovttrttl 



Ptoil,i^^. Fig. 30 



• *-> 



Given AF the Bung Diameter^ ed tbeHi^U Diantetir, 
0nf LE the Axe or Lengthy to fnd the Cdment, if thin 
Cask he taken as the middle frufimn of a Sfberoeid inters 
cefted hetw$et$ twtH Plants f^raflcl^ hijfiffhig^ the Axe ati 
rigitAngles. . . i . i ', 



» } 



To the ($ouUe Square bf the BuiigDiameter^ sdd ther 
Squ4ce of the Head Diameter^ 

Atfajrdpat (»^ox78^iQ.jor di-r}S9.i6i'^ gives the AreafA.G. 
miUt^cdbyC.0Q34. JBj t.i^4,i^8JCircfcTn •'W.G.. 

^. OtA; theCyctioni^malTa^Us. 

To the double Area aniwerable to the Bung Dia' 
nieter, adcj the Area of the Head Diamater, a third- 
part of the Suhi is file Area of a me^^f Circle, which; 
imilciplied Hy t^e X.^mi, the Prod|iA!lfnlI b^ the Con^. 
^dMT.iii Ale pr. Wine G!^i^ Sec i | ! 



^t»«. | iiip I I r pa ^ m m » 



iameter of Sttng, c d v/^ iDUfftifter at 
H^adja^dlM'thetength^ to find the Contin^if^he Caifk • 
^i^ ^i7^tf» |W the m$4dk Ffufium of a Tatttkiick Spindle^ 
imtrmttd'^eti^eenitTiioPia hifeffin^ fbe Axei 

at r'^t jfingles^ : 



J 



^.%MCi(wki^£9tf4m* I ^^ 



« ' • »-N < 



Thipr^; 



I iTo the dcmWfc:of the Htn^ Diameter ^ add the 
S4uare of the Head biamtvr^ frbm a third fiart of the 
Sutn^ fubdilAdhalf the Squsu^ of the Difference of the 
Diameters^ the Remain Jer muhipli^ or divided by thd. 
proper FaBm or DAi/hr inTbkor^i 5 5. gives ihoArea of 
a mean Citcti: - : > 



* « 



t J 



,';$;. Or bj fieCjciambrical TaiUi. 

To the douile Area ofth^ Bang Diameper, add the 
Area of the H^d Diameter^ fipm a third fart of the 5«»* 
fubduft' half the -4r<-i. (jprrefpondfent to tht Difference 
of the Pjamiiterl^ the. Remjmder is the -^r<i> of a jwm;< 
^irr/tf: which. raultipliod^ by th^ I.«!3rfi&, produces th6 
Content in Ale or Wine Gallons. 



r 



Pr^//. 137. Fig. 30, 



Gi'iAW^^ AB ^^^ B«»f Diameter^ c d /i&e H(f^ Dianieier, 
knd JLO rii Ze»f fiJ j to find the Content, if the Cmk hi 
takm Of the middle Frufium of anJHfyperhlickSf indie, in- 
tertefted betitieen two 'Planes parallel, bife&ing the Axe d 
right Angles; 



thcor. 



Tb the Ihiible Square of the Diameter it Sung, add. 

the Stjuare oft be Diameter at Head, from a third fart of 

• the Sum, f^bduft the Square of the Difference of the 

Diameters, tliQ il«wtfi«^^r multiplioi or dividted by the 

proper Faltot^ or Di^if^ in Tieor: i 3 5. give? the Area^ 



t& a mean Circle. 



L\ . 



$. Or 



S. Orijtbe CyeUmurktl Tthtet. 

To the WlwUr Arem of the Bmg Diameter, sM the 
Uit4 of the Hesd Diametef ; from mtlutifm of the 
iS'Mf ftd^diiA the ^Manfirecabktodie H^eiecmoE 
the Diameters, the ItoMJiviir is die Axea oFii mem 
Cireb, which rauktplied by the Leagth produces the 
Cmtent in Ale or Wine Gallons. 

Note, if the Staves are eurvJzs thelines AeCj then 
the Cask is^the middkFrafiumdf ^/lArr^ and the 
Content X3 given by Tieor. i;5. 
. If thev zxtfirmt u the lines AbC| diert k isthe mid- 
dle FrumHTi citwaCems s^utringtipoA otieBafi^^ Msdt 
the Ci^^oi^ is found by Tlf^. »}• - 

Now thcinearer the'Staves are to the CiirxiV Lines 
Ae c, the greater will be dbe Crnitem^ asnd it is beft 
Gauged by Tbeor. i ; 6. 

But the nearer they are to the ^ait Lines Abe, the 
/r^ will be the C<^f»r, and ic is beft Gauged by T^^tw^- 
Upon a diligent obfervation of thefe Rules in a/hort 
time you will be able tpdifcover vf\^ Jperm to ms^ke 
}3& ot, when the Cofk lieth before you tha( is tt> bs 
Gauze J. 

If you Kke to woi;k by a mean Diameter^ which re- 
duces the Cask to A Cjf Under, the following Tal^leti arc 
very ready which are calculated for the three Forms 
aforeiaid^ for if you enter the proper Taklet with the 
JSwAfi ofthe Diiterence of the Dianjetsrs ia the/»# 
Columny and the Tenths (ifanyj at the Tap in.tl». aa* 
^erable S(juare ftands a numBer, wiudx ^ed ti^ the^ * 
Hwflf Dianuter gives the ww» Diameter, vs^oie .^dlrc^ 

mduplicdbytheXe»^/*prQduc6&.theO»^i«^ ' 

/ 

Frufiam 



. Cf4€a»^itmt9n(^: i^^ 



fufinim ef aSfhmeii. 






0.6510.7*10.78 
>-»9li.!5U'4i 
1.8511.95 1.01 
1-47 MJ U.lt 



4.0J 4.08 4-' J 
4-I>U-54 4-^9 

4'93\A-97\S-01 



5.69 
4.18 

5.05 






M4 



4-»iU-»7|4-!a 
4.«7 4-7M4-7* 
5-09*-iJ S.17 

^.47U.<o'U4 



J-?4 1.99 
. 4-4^ 
■8) - 



4-B9 
5-»9 



^^9 .l(?fi4lCM4>iV^N#W>f: 



N * 




'ofil^§,lhe DimenfioHsof any cloJeCait. 



r > * * 



■ 

I 



I. For tbe\H9ad Diafmter. 



Apply the .^k $s doic as ^du can ta dth^r Ci&inr; 
land cake die DW^ifm (jto(s wafs^ induding the thick- 
inefiof anejCJ^f^ ind ifchey; difl&r take zii\AntbmL 

%, Far tbt Bung pi4met&. ' 






Let the iftn/f fbfcend perpendicularly Fronj the Amj^* 
hole to the oppbfite Stnf^ the iniide of the Bis^^hole 
iis the DidfheUr : And if the jB«i7|; may not be opened] 
^xtend a ftrait Ri^/eor Line aldng the Lengtio£uiQ Cdsk 
juft to toudi the Bu^QilhwifK f^ the tbickntpof tbi^ 
Hoops) Aovhk the Utnerenoe^oetween thcRak and 
;outlideoiFthe'G&ifie added to the HeaJDidf^eter give^ 
the Bm^ Dkmkt^r \ AM if the HeaJs differ^ take aii 
Aritb.nnan. ; . i 

* . j. For fttJLtngtb. 

$et tht Lettgtb of the Ci&flne pver-hahgihg^ the Heads 
on .the HoQP$ ^t both.ends (attomfing for tf>e thichmfiof 
both HeaJi) ahd^ make two: Marks, or flick up two 
Knives there, "the diftance between them is near the 
jZ^^A of the infide of the CWt , 



» ( 



Ik •!• 






'■. • V- ^f • 



F/-*//. 



ft * 



^ • 



V. - - / 



Troll. ij8. F10.31. '' 

Grvtn XBtU Emig Duemetir^ CDtht lieaj Diamittr, 

fiufSSllaAM ir Lffffti <f:» C«t Uhn mtHviMh 

FfnltmnfuSfbirtiii,^ GMlif PixiHIV (f 'it It- 
wort Siiffafe^,a»d El ^^tht Dry Of. Wit. hei«i; re 
fnJtht Vatmy, cr Tauiilii^.Umir,,'m^ QHDC tr, 
GCDH,W<4«C«TO<ryf, , ; . 

::^---'v ■;J.&.fc ■■•'•',": .. ' ■; 

■Artt of tbp DUm^Kr ■ pf ■ rf>q ii^wrV ^wf'i.tx a tbfrii 

%. Orthm without tUfiiuBit^ tf-lit U^mr't Surficr.' 

: Di 
the,i 
ofK 

wtK 

dieii 

aiwif 

Coma 

or ad ^ 

asitis/r/j or^rethaQh9lfluUa'the.£fM<wm^or.S«m 

will be mc.f^ewiA'. or rir^hfing iMuor^^ viz* GHDQ 

. orGcDH.,: . ■ ■ ,>..:,, V 

Thus this Pro^/fwislblved without the Spheroiid't Axe]. 
and the work in Jldici. Dory much abbreviated^ 

And fof^ijiiuch as iheficetid.Di^itictt arp.equ^Ii 
the Content tipQn every Inph iuay.be foqild by an ealib' 
QoUeaidn. . - ' 

S ; Compare 



ratit Stereom. 

$. Orhthe Tahk^StxmaitiofaSfberetiJ. 

■'■ t^ ths MlU^ Bimiete^^^ firfi GoAmntof th; 
Tjibl« of frof&itimtl J)MMWn> ana tgainf^it in^me 
of the tfi6fr€bf«>m>> you wiM ■fel^ ^ Am; DUmtftr^ 

Or anumbeFfleaEit, thea&y 

As the jixe or Length, is to the 'RMlim loo-; 
■ So is the Z>7, or Wtt hubes^ to a fourth PrefortmaL 
Which found in the Tableiinder jtxe, diredtiy againft 
it^ ifi the fmm Coitamt that y(^ found the Amg- T>wne-> 
fcr in, in the TiJiilk of froftrfifui JSf«mt«r/ itaiuls a 
A^ww. by niudfi if yei^ muk[dy the CMtfMf pf the 
whole Catki 'Cha'AwAv^ ^ b^tm yiuitkjf, «r rvminh 

TleCmverfe. 

between f)i$ Snf^emttttt^ ^4 
jiwf by me Area of f »iw^ Cfl*- 
me ^fi/me Irorp dl^itlane o^ 
oftheCSijUor, Twhic^Sibdua- 
EorKP ^tho Semi-t^h j^ves 
^'ipc^. ' ','.■"'■ 

f.Orij^TsBJ^^Segpinittiffi^ffieroef^- 

' As.ti«C*tfJl'j5iffofcCmr«rf,'|stoioooj'' '^ ' 
- Sois thePicW^, orrtmamiA£:iJtiuor, to '^ ^/^tntf. 
Wl)ich found in ,the Tabl^ in. the fame Celifrm pi<it ' 
ybu found the -Sw^ Diameter m, in ihe Table of Ilro- 
ftfrtional Diamtters^ a^jUpft itunfler ^vIot^ ftan4s a^^^"*- 
hr, by whifh if yofi multJpfy ^zAxeor Lemb^ tho 
>rflAff will be ElOr IP 'the J&7 pt ff^ iwiw^ 

■, 'A 



A Table of Head and BuqeJDunieCBrs inl>ix>p6rh- 
^ on, afefd ift^dtogiiieirapfSiyoFa^^^ 
or ParaboucarCaskj 

Standing with its AXE pemendicuUr to die Hor 
zon. Or Lying with ik AaE ^tfrcAi/thereta 



H-DI » I » I J I 4 



t^ 



Hteita 



tOyo' 11.00 



.4 



11.44 



xi.fo;zi.to 



xi.8| 

L2»0^ 



"44 

12.1(9 



12.30 I1.9J 



ii.So 

i J.06 
rj,3i 



ii.$i\ii.i%\ii.tt 



l«MM 



»i n <i« 



U.0 

•4 



I2«}2 
12,54 



.6 izlfS 



S\i)u9n^h6^ 



11.76 
12*99 



■>— ' 



iM6 






xja* ig,9i «4.59 



i4.*5 



t4.b8 
14^34 



J4^f 



14.40! I Mo 



fc fc< *»■» 



[li.o 

.4 
• 8 



13.20 
PJ.42 

.'^«4 

XS.8^ 
114.08 



i'4.i5 
14.18 
14.^1 
14.85 



14.^4 
Ii4^88 

»5.iJ 
>5.|^ 

M.^2 



1I5.36 
15.^2, 

1 6.1 J 
16.38 



■hl ^ lliWI ■■! 



>**> 



.2 



.6 



14.30 

»4.52 



4^4.74 



ifi8 



ij.oflif.86 



15.3 V 

15.54 

15.7^ 
i6,oi 



16.10 
i6,3^ 

«6.59 
Z6.84 



»7.x5i 
'7.41 
17*66 



><^ 



.8 



15.40 

15.61 

15.84 
16.06 

i6a8 



16.14 
16.47 
16.70 
16.94 

J 7. 1.7 



17.0^ 

X7.57 
17.81 
J 8.06 



17.92 
18.18 

18.43 
18.69 

18^4 



I 



j[5.o 
.2 

.4 
•6 

,8 



16.50 
16.71 
16.94 
17*16 



17.40 
17.63 
17.86 
18.10 



7>?8ti8,33| 



i8,}o 

18.54 

18.79 
19.03 

i9-*8 



19.20 

»9-4^ 

19.71 

^9-97 
lo.ai 



^Dl ? 1113 14 



16.0 
•2 

.4 
•6 

.8 



16.641 

16.90 



fMMtariM 



Mmm 



17.60 
17.82 

I*.b4 
irt.26 

ltf.48 



18.56 
18.79 
19.02 
19.26 
19^49 



19.51 
1976 

20.01 

10.25 

20.50 



20.48 
20.*74 

20»9^ 
2I;25 
11.50 



^m. 



*6 
.8 



1^8,70 
28.92 

19.14 
1^3^ 

1x^.5^ 



i^taU 



18.CH 

.1 



i9.,8o 
20.02 

2b.24 

*6|2a46 



.9 



*^ 






19.72 
X9.95 

20.l8 

20.42 
20*65 

Z0.88 
ii.tx 

2X.34 

21.58 

11.81 



20.74 
20.98 

2U13 

21.4.7 

21.72 



21.^^ 

11,01 

22.27 

22.5? 

12.78 



21. 96 2^.04 
22«10 23.3c 

i2»45 *J.55 

22^69 2|.8) 

22#94l24.o^ 



.2 

*^ 

•6 

-8 



210.90 

2lU2 
21.34 

2M6 
ii-.78| 



12.04 
22.27 

12.50 

22.74 
21.97 



53/18 

i3.4i 
13.67 

13.91 

24.16 



24.32 

24.5^ 

24.83 
25-09 
25iH 



4M: 



MW 



ftO^O 

'. .2 

: .61 



.8 



21.0 

.2 

m 

.4 

6. 
8. 



22«ea 

22H21 

i^M4. 

22.66 

22.88 

23-54 



23.10 

»J-4J 
23.66 

13.90 

24.13 

14*36 
24. V9 
24.81 



24,*a 
14.64 

14*89 

25.M 
»5.33 



2 5.6t 
25.8< 
26.11 
26.37 

l6.6:> 



S4 



23.76 iy.o6 
i^98}if.7 



2^.62 26.8^ 

25.86:27.14 

16.11(27. 

26.35 
76.60 




Head 



M 



i6f 




ii**^-** 



H.DI J I % I r ~\ i 



jti. 



t 

.2 

.6 



24.1^ x5.5» 



»4.^4 



+ 



t|$.S4|2JtTra 






a5.Jp i5.6J.a»'.o($1^S&.44 
xf-Ji ii«^i ,i8.jo .^5^70 
r5.74>;7.i4a.8.fl.fS,J^5j 



i6.i8 






.« 



2l$.40 



.6 i7.o6 



Z7.*8 



?7.«4 



u|, i6.?4 iS.Jo. 29.77 ^i^a 



18.77 



l^ij^ ^<*.98 



go*z6)5!j.74 






.6 

.8 



17.50 



•4 17.94 



28.)8 



.1 

.4 

.8 



18,60 

i?.8i 

19-04 

29«i»6 
29>|.8 



29.ocl;bi.5tf|^^oo 
»9'»? ;o.>f ?b.»6 
29.46 $o.95f: jMi 

19*70 ; ^•2^4*^7 
t9'9^-lj?M^Sg^ 



go:f6 5.i.7«n}j-.t8 

^0.^9 3i.^f^j,54 
jo.6ijjz.io Jt75i 

30.86 }2;4f 34.05 



^7'0 
.2 

•4 
.6 

.8 



29.^0 
29^92 

?o.'?6 
?o.581 



31.^1 
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(^^he^^ier Cg/wii w M yoa will fin4 ^&n%Diameter^ot 
prtf v^fy-ncair it; t|hen|lay -^ 

^th? JJiftir^ Wj«»4f «r, is to th^ Radiue loo; 

'^ k^I^,firJf^Imbes,tQ 

ouaii^m tH$ TaUe undqr V.S. agaitift it in 
C tf / wiw i th a t you found tbeJfawigf Diameter in^ 
in d)e T^^e e^^r^^umal DiameHrtfks^ A Segpfem^ 
wfuch fqQMpli6d j>y qbe C0»rtf»^ oF toe ^r^/^C^JEi, th^ 

'/■■*''■** i ; ' 

jtUOmverfe. 

Asd^ wbcie^imknf/vi to looo; 

So tt the f^^MtkjfyCr fen$ai$n9ig lifm^ to a Segment, 
yflhis^ {omi4 in (he Table in the/^ixr^ Column chat ydti 
found the J?i»g; Dialer in, in theXable ofProportimali 
Pu^t^i^ agw^ft it upder V.S. itia^^\Verfe4 Si9pe$ bj 
Hrlv^ if you mu^plythe Bung DiamHer:^ the 2Vpi^ 

jNore^ when the l^ry Inches arele^ thanthe Semi^ 
fl?ffftrerice oftfael^uunecei^^ then tfaeli^iior cuts no^ 
tjjejttcads, 
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ihto loo equal parts^ and the, Contcent 1,999^ 
Dfefiit iflf finding the Vacuity of a' SphbroeidahC^skj 
the Sur£iix of the lliquor cutting the H6ads, and 
the Axe lying paraSel to the HORIZON. 
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Sbahukts oF the middle Fmftum oT ? 

PARABOUCK SPINDLE whofe SUNG DI< 
AMET£R kfoppoledtobefviledbyi^fis^ 
rsBil to the AXE into loo oqftd partSj audi tiie 
Coatent 1.000, 

Ulefiit iaiiBdiBetheVacuitr of a ParaboUcal Cask, 
the Surfacs of die Liquor cataaa did Hoaife) aad 
the AXH lying firaStf to the HORIZON. 
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lit AVB(^ ht ay^ahoh^d, wbofe Vtriex u V, ^ 
w VC terfendicdat to its Safe AB, andlttiisSi^- 

ment AX>£ euiuffwif^ the flane DE Perfendkulat alfa tJ 

its Bafiie rijuired^ \ 

With thc! Genter €, and Radius AG ddfcribethe 
Circle AMtcut m F and G by die pUne DE pro- 
ducedj ana in AB tiling BK.in'proporrion,co i DC} 
as DQ tOrAjC; eced the PerpendioilarHKI cutdiig 
the Cifde^n H-and I ^ then 8 times the Segment 
AFDG kfe AHKI multiplied by ^\ of VC producesr 
the Content of the Segment of tne Paraboloeid ADE.' 

... DenumjfratioH. Fig. ^1. 

Fot ih" AD take the infinitely little dart D d, and* 
draw the^Perpdndicular f dg cutting the Circle in f 
ind g^ and the I'arabola in e : and take B k to i d C 
as dC to AC: And if from the equal Rectangles 
B kx ACand i d C "^^ you take the equal Redangles 
BK. X AC and a d C ** refpedively, the Remainaers 
KkxAC arid adC^--iDC% that is adD« + 
4dDCmllbeequal. 

Whence Kk will be to d D as 4 DC+ xDd to AG,; 
that is (if the infinitely little quantity aDd beneg- . 
Iede4 ) as 4 DO to AC : K k therdbre is equal fo 
xDdxDC 

AC • 

And. 



/ 



Ajndfiscaiiij: AC isto DC, as iDC to BK> an4 
therefore BK equal to ' Y^ and AK is equal to 
» AC-BK. A^ is » iACWSC: „ j^DFl. 

dicxefore the Redangle AKB that i% KH" will be 
,^„ 4DF-^g5« ^dKHcqoalro^PE^ 

and the Area H I i h wluch is the Content under HI 
or iKH^anaKk i? -equal tb^ii^^DC? ^^^ 

lubduiacd from 8 times the Area FGgf, or 

AC'— DC' 
i6<iD»DF leaves i6draesd D*DF»^ j. -.,r 

that is '^^^c^^' *"^ **" ^^'^^ '"*° " ""^^^ 
produces iABJLVC-iDl: ji^t is I ao X DE*:DF. 

For by the nature of a Parabola DE is to VC, as 
ADB to ACB, or as DF' to AC, and therefore DE 

is equal to YC^l_Vo then 8 times 3FG g f- HI i k 

drawn into h of VCis equal totdDxDExDF 
that is to ,* d D X D E « DF, that is, to the inhmtely thin 
Parabolick Segment DEedof the Paraboloeid 
A B V E ; For die Height of this Segment is D E or 
de, the 'Thicknefs Dd, and the tength of the Bafo 
JB G, and two thirds of theCbntent of thete three are 
the ParaboUck Segment. 

And by thefime Argument, if the whole Segment 
ADE of the Parabok)ad be by innumerable parallel 
planes FG, f g, <l> y &c. divided into an infinite num- 
ber of parts ED cl e, e d 5 e, &c and the Segment 
AFG of the Circle be by the fame planes divided into 
the lame nuinber of parts FGgf^fgy^, &c. and 

T • the 



/ 



the Segment AHI alfo divided into the lame number 
of correfpondent parts Hlih, hi«x^ the Exceg 
iirhereby any part of the Circubr Segment AHI, if 
it be multipliM by h of V C it becomes equal to the 
correfpondent part of the Segment of the Paraboloeid. 
And therefore the Sum of all the Excefles multiplied * 
by h of VCthat is8 AFG-AHI in ^. VC is equal to 
the Sum of all the parts of the Segment ADE of the 
Paraboloeid that is to the whole Segment, which was 
to be demonftrated. 

Now if you divide the Contend of the Segmem of thm 
Sfberoeid cBd in Fi 0.^4. by the Area of its Baft c d, 
the Quotient will be Semi-axe of a Paraboloeid yrhofh 
Content will be efsal to that Segment, with which work 
according to this Rule and you will have the Content of 
GIF thofecond Segment of the Sffieroeid^ for 

As the Square of the Axe of the Varaboheid^ 
is to the Square of the faid Axe prolonged ; 

So 'vit}^Q.' Content of the Segrnent of the Paraboloeid^ 
to the Content o£thQ Segment o^th^Spberoeid. 

Which doubled, and fubduded from the Frufium CEF, 
the Remainder will be the vacant Frufium CcS I c. 

Thefe DireSHms are neceflary to be uiiderftood by 
every Oager, whodefigns to be truly ferviceable to his 
King and Country; Iftiall conclude with that laying of 
Horace, Lib. i. Efifi. uk. ufedbyfeveralofouT learned 

Countrymen: 

„ , — .. Siquid noffifti reBius ifiis^ 

Candidus imperti, fi nen^ b$f utere meeum. 
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5.12 
S.66 
6.2c 



6.43 

7-49 
8.0Z 

8.55 



6.74 

7.28 

r7.82 

8.36 

8.9P 



T3 



ks 






Cylinders in jie Gdlms. 


14 Ifuttes Dumeter. 1 


fKflM 1 .1 \.t_ 


.J 1 .4 II .5 1 .« 1 -7 1 ■« 1 .9 1 




■>•!! 


0.!! 0.!( 


0.57 


0.S8 


O.J9 


0.J9 


0.60 


0.61 


o.6i 




Mo 


l<IO 


i.it 


I.I4 


I.J« 


l7>8 


1.18 


i.to 


1.11 


1.44 




i<! 


■•«> 


1.68 


1.7 1 


1-74 


».7r 


1-77 


r.8o 


I.8J 


1.86 


4 


2. to 


t.to 


t.14 


1.18 


i.jr 


J.j6 


i.i6 


1.40 


1-44 


».48 


-" I 


t.7l 


1.75 


1.80 


t.85 


1.90 


1.9 J 


1.95 


J.OO 


3-05 


3<io 


i 


JtJo 




!•!« 


Ml 


3-48 t I-I4 


1-54 


J.60 


iM 


3.71 


I 


j.Sj 


S-Ji 


!-9> 


+06 


4fiJ 


4-13 


4.10 


4-17 


4*34 


8 


4.40 


4.40 


4.48 


4.56 


4.«54 


4.7* 


4-7^ 


4.80 


4.88 


4,96 


> 


4.>i 


+51 


5.04 


!•■! 


J.ii 


S-J' 


S-P 


5.40 


5-49 


I-VS 


10 


T.So 


5.50 


5.lio 


5.70 


J.80 


<.5>o 


?-9o 


6^0 


6.10 


e:.io 


II 


6.05 *.oT 


«.iS 


6.17 6.j8 


6.49 


«.4!) 6.60 


6.71 


6.8x 


It 


«.So 6,60 


'•'i 


6,84 


S.yfi 


7.0S 


7,08 7.10 


7-31 


7-44 


IJ 


7.it 7.1) 


7.18 


7.41 


7.14 


7.67 


7.fi7 7-80 


7-9 J 


8.06 


14 


7.70 7-7<» 


7.84 


7.98 


8.11 


,8.i« 


8.16 8.40 


8-54 


8.68 


I.! 


1..! !.!( 


8^o 


-111 


8.70 


8^ 


8.8 J 9.00 


J:}! 


9.30 


16 


8.80 


8.80 


«.,( 


9-i« 


9.18 


9-44 


9-44 


9.60 


9.76 


9.91 


17 


SJ! 


5-!! 


Ml 


9:65 


9.U 


lo.oj 


icoj 




10,37 


10.54 


ig 


!-90 


9.90 


10.08 


10.16 


'0-44 


io.6» 


10.61 


10.80 


10.98 


11.16 


i> 


10.4! 
11.00 


10.45 
11.00 


10.64 
11.10 


.o.8j 
11.40 


ii'.6t, 


I. .80 


uiSo 


11.40 


11.I9 


11.78 
^.40 


n 


ii.IJ 


■i.!Sii.,7« 


11.97 


urrr 


11. J 9 


I1.J9 


1 1.60 111.81 


IJ.01 


a* 


11-10 

i..«| 


it.io'ii,ji 


11.54 


11,76 


11.98 


11.98 


13.10:13.41 


-3.64 


«J 


it.«( 


11.88 


>!.iin.!4 


IM7 


11-57 


U.8014.0J 


14.16 


14 


IJ.IO 


IJ.lO 


i!.44 


H.<! 1J.91 


.4.16 


14.1S 


14.40 


■ 4.64 


14.B8 


?I 


]}dl 


IS.75 


14.00 


14.15 14.50 


14.75 


14-71 


if.oo 


ij.i- 


15.50 


16 


I4.J0 


I4.J0 


14.S« 


■4.8. 


ri.o8 


ii-j4 


>M4 11.60 


15.86 


16.11 


'J 


14.81 


14.85 


■ 5.11 


I5.J9 


ij,e6 


IS.9J 


15.51 J 


16.10 


16.47 


16.74 


18 


li.40 


15.40 


15.68 


.5.96 


I6.Z4 


16.S1 


16.S1 


.6.80 


17.08 


■7.36 


19 


M.95 


■I-5I 


16.14 


16.S! 


i6.8i 


17. II 


17.I1 


17.40 


17.69 


17.98 


Joiio.yo 


16.50 


16.80 


17.10 


17.40 


>7.70 


17.70 


IS.OO 


18.30 


^8^ 


JI 


17.0 J 


17.05 


17.J6 


.7.6, 


17,38 


i8.»9 


18.19 


18.60 


18.91 


19.11 


JI 


17.^0 


17.60 


''.". 


•l-'J 


iB,s6 


i8.8'8 


18.88 


19.10 


19-51 


19.84 


3i 


18.15 
18.70 


18.15 


18.48 


i3.3i 


19.14 


19-47 


19.47 


19.80 


10. 1 J 


10.46 


34 


18.70 


IJ.04 


I?.J8 


19-77. 


10.06 


10.0 6 


10.40 


10.74 


»i.o8 


5' 


■f.tf 


19.15 


19.60 


'9.95 


10.10 


loM 


10.65 


11,00 


lit J 5 


t'.yo 




















_ilil 
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. 



Depth] o I a I .^ I .?! .+ || .? | .6 | .7 | .8 | -9 



f^ 



I 
21 



0.63 

i.i6 

2.5^ 



4 
5 



0.63 
I.%6 
X.89 

2.5 1 

M5 



0,64 
1.28 
1.92 
2.56 
^•20 



0.6^ 
i.jo 
i.9f 
2.60 



P.66 
1*31 



0.67 



1.98(1 2.01 
2.64 2.68 



I.J4 I.j6 



g.30 



6 


3-78 


J.78 


J.84 


3.90 


7 


4.41 


4.41 


4.48 


4.55 


8 


5.04 


5.04 


5.12 


5.20 


9 


5.67 


S^^7 


5.76 


5.85 


10 


6.J0 


6.J0 


6.40 


6.^0 



3.96 

4.62 

5.28 

5.94 

6.60 



II 


6.93 


6*93 


7.04 


7.15 


12 


7.56 


7.56 


7.68 


7.80 


XJ 


8.19 


8,19 


8.31 


8.45 


14 


8.82 


8.82 


8.96 


9.10 


15 


.9«45 


9-45 


9.60 


9-75 



7.26 
7.92 
8.58 

9.24 
9.90 



16 
17 

x8 
20 



10.08 

1.0.7 ' 

11.34 

11.97 
12.60 



10.08 
10.71 
U.34 
11.97 

I2.6o 



10.24 
10.88 
11.52 
12.16 
X2.80 



10.40 
11.05 
11.70 

12.35 

13.00 



10.56 
11.22 
11.88 

12.54 
13.20 



21 
22 

aj 
24 

25 



13.23 
13.86 

«4.49 
15.12 

15.75 



15.»3 
13.86 

14.49 

15-12 

15.75 



13.44 
14.08 

14.7 a 
15.36 
16.00 



in-^5 

M-So 

14.95 

15.60 
16.25 



13.86 

14.52 
15.18 

15.84 

16,50 



3i5 



0.68 



2.04 
2.72 
3.40 



0.69 

2.07 
2.76 

3.45 



0.70 
I. 40 

2'. 10 

2.80 
3.50 



0.70 
1.40 
2.10 
2.80 

i.50 



4*02 

4.69 

5.36 

6.03 
6.70 



4.08 

4.76 
5.44 

6.12 



6.8 o| 6." 



4.14 

4.83 
5.52 
6.21 
90 



4.20i 4.2Ci 
4.90) 4.90 



5.60 
6.30 
7.00 



5.60 
6.30 
7.00 



7-37 
8.04 

8.71. 

9.38 

10.05 



7.48 
8.16 

8.84 

9.52 

10.20 



7-59 
8.28 

8.97 

9,66 

10.35 



7.70 
840 
9.IQ 
9.80 

ro.5o 



7.70 
8.40 
9.10 
9.80 
10.50 



10.72 
»M9 

I2.o6 

12.73 

13.40 



10^88 
XI. 56 
12.24 
12.92 
13.60 



11.04 XI.20|II.20 



11.73 
12.42 
13. II 
13.80 



11.90 
12.60 
13.30 
14.00 



14.07 



14.28 



26 

^7 

28 

»9 

30 



16.38 
17.01 
17.64 
18.27 
18.90 



X6.38 

X7.0X 

17.64 
1^.27 

18.90 



16,64 
17.28 
17.92 
18.56 
19.2c 



16.90 

17.55 
18.20 
18.85 

19.50 



17.16 
17.82 
18.48 

19.14 
19.80 



14.74 

15.41 
16,08 

16.75 



14.96 
15.64 

16.32 
17.00 



14.49 
15.18 

15.87 
16.56 

17.25 



14.70 
15.40 
i6.id 
16.80 
17.50 



11.90 
12.60 
13.30 
14.00 

14.70 
15.40 
16.10. 
16.80 
i7.Sa 






'20.16 



34 
J5 



20.79 
21.42 

22.05 



«9t53 

20.16 

20.79 
21.42 

22.05 



19,84 
20.48 

21.12 
21.76 
22.40 



20.15 
20.80 
21.45 
22.10 

22.75 



20.46 
21.12 
21.78 
22.44 
2M0 



17.42 
18.09 
18.76 

>9-43 

20.10 



I7.68 
18.36 

19.04 
19.72 
10.40 



17.94 
18.63 

19.32 

20.01 

20.70 



18.20 
18.90 
19.60 
20.30 
2 1.00 



20.77 
21.44 
22.II 
22.78 



2i.o8 2r.39 21.70 



18.20 
18.90 

19.60 
20.3 

2I.OO 

— i-i ^ 



21.76 22.08 
22.44 22.77 



23.12 



2?. 4^ 2?.3o 



25.46 

24.15 



22.40 
23.10 
23.80 



21.70 
22.40 
23.10 
23.80 



T4 



14.50 24.50 



i 



iSo Cflmders in MOdMu 




16 Inches Vian^t&. 


9* 




Depth\ \ .1 


•2 


., (.4 ' i.if i.^ f .7 1 .r 1 


i 


I 


.0.71 


0.72 


0.73 


0.74 
X.48 


0.75 


6.76 


O.J7 


0.78 


0.79 0.80 




2^ 


1.42J 


^•44 


1:46 


1. 50 


1.51 


X.54 


1.56 


1.58 


LOG 




I 


2.n 


2.16 


2.I9 


2.22 


1.25 


2,18 


1.31 


1.54 


1:37 


2.4G 




4 


2.84 


2.88 


2.92 


2.96 


3.00 


3.04 


3.08 


J. 12 


J.i6 


J.IO 




5 


3.55 


g.6o 


3.65 


3.70' 


3.75 


g.So 


^85 


3.90 


3i95 


4*00 




6 


4.26 


4.31 


4.38 


4.44) 4- Jo] 4.'56 


4.62 


4.68 


4.74 


4.80 




7 


497 


5.04 


5.11 


M8 5.25 


5.^11 


5-59 


r.46 


5.51 


5.60 




8 


5.68 


5.76 


5.84 


5.91 


6.00 


6.d8' 


6.16 


6.2^ 


^•3^ 


6.40 




9 


6.J9 


6.48 


6.57 


6.66 


6.7 s 


6M 


^•91 


7.02! 


7.ii 


7.10I 


IQ 


7.10 

7.811 


7.20 


7.30 


7.40 


7.50 


7.6a 


7.7^ 


7.8 d 


7.9<5 


8.00 




II 


7.92 


8.0 J 


8.14J 


8.'25 


8.56 


^•47 


8:581 


8.69 


8.8o 




11 


8.5^ 


8.64 


8.76 


8:88 


9.00 


9.x 2 


9'.14! 


9^3^ 


9.48 


9.60 




>5 


9.13 


91^ 


9-49 


9.62 


9-7 5 


5).88 


10.01 


10.^4 


10.27 


10.40 




14 


9-94 


10.08 


10.22 


lO-J^ 


10.50 


10.64] 


10.78 


10.92 


ir.o6 


11.20 




'^ 


10.65 


10.80 


10.95 


II. 10 


11.15 


11.40 


it.55 


rr.70 


1 1 1.8 5 


Uioo 




i6\ii^6 


l|.5i 


11.68 


[11.84 


12.00 


-Ti 

12.16 


12.32 


[11.48 


12.64 


12.80 




i/'ii.o; 


12.24 


11.41 


ii.58 


12.75 


12.92 


13.09 


13.26 


'i3*43 


13.60 




18 


12.78 


12.96 


13.14 


13.32 


13.50 


13.68 


13.86 


UM 


14.21 


i'4.40 




19 

20 


I^49 

14.40 


I^68 

14.40 


13-87 
14.66 


'14.06 
14.80 


14.25 
i5»oo 


14.44 

i5-io 


t4.63 
15.4a 


ssJo 


15.01 
15.80 


15.20 
16.00 




21 


14.91 


15.12 


M.33 


15.54 


15.75 [15.96 


16.17 


76.JJ i6.59|i6.8cj 




22 


If. 62 


15.84 


16.06 


16.28 


16.50 i6.y2 


16.94 


ty,i6 


I7'.?8 «7-6o| 


^3 


51^.?? 


16.56 


16.79 


17.02 


17.15 


17.48 


J7.7'« 


I7.'94 


18.17 


Z8.40I 


14 


17.04 


17.28 


17.51 


17.76 


18.00 


18.24 


18.48 


r8.r2 


18.96 r9.iol 




15 


17.75 


18.00 


i8.i5 


18.50 


18.75 


19.OD 


i9«2 5 


19.56 


19.7 5 lio.ool 


. 


26 


18.46 


18.72 I8.98II9.24] 


19-50 


T9.76 


'20.02 


20.28 [20.^4] 


10.80 


i7 


19.17 


19.44 


19.71 19.98 


^0.25 


20.52 


20.79 


•21.06 


11.33 


2l.6q 




28 


19,88 


20.16 


20.44 


10*72 


21.00 


21.28 


21.56 


11.84 


21.12 


1240 




^9 


20.59 


20.88 


2I.17 


11.46 


11.75 


22.04 2?. 5 5 


22.62 


22.91 


23.20 




50 21.J0 


21.60 


21.90 


22.20 


22.50 


22.8o 23.10 I3.40I 


23.70 


24.OQ 
14.80 


• 


SI 


22.01 


21.32 


22.63 


22.94 


13.25 


23.56,25.87 


24.18 24.49 




52 


22.72 


2}.04 


23.36 


23.68 


14.00 


24,32 24.64 


24.96 


25.18 


25.60 




^3 


13.43 


24.76 


24.09 


24.42 


14.75 


25.08 


25.4» 


15.74 


26.07 


26.40 




?4 


M.M 


15.48 


24.82 


25.16 


25.50 


15.84 


26.18 


26.52 


26.86 


27.2d 




. ?5 


24.85125-20 


15.55 


15.90 26.25I 


26.60 


i6.9i 


27.30 27.65! 


28.00 


' 



f 



V 



Cyik^rs m Jie GtMiMSt 



%t\ 



«^ 



17 Inches Diameter^ 



. IIII H I^ 



Pg/^^ <» I .1 .1 >!. I ,? I .4 II >5 1 >^ I >7 1 'g |.>9 



p.8o 
1.60 
X.46 

51 4.00 



I 
4 



0,81 



0.81 
Z.64 
2.46 
S.28 



0.85] 0.84 



4.051 4»io| 4.15 



:i 



2.4P 



1.68 
2.52 

420 



0.8 51 0.^6 



t.70 

2.55 
^4b 

.4-^5 



1.72 
2.58 

3.44 
4. JO 



P.87 

1.74 
2.61 

J.48 
4-3.5 



0.88 
1.76 
2.64 
J.52 
4.40 



0.85 

I.7« 

2.6; 

3.5^ 
44! 



7 
8f 

10 



4«8o 
5-^0 
£•40 
7.20 
8.0a 



J 4.86 

5-^7 

^•48 

7.^9 
8.ib| 



4*91 

^•74^ 
6.56 

7. J 8 

8.10 



49« 
5.8 X 

6.64 
7*47 



5.04 
5.88 

7-5^ 
8.40 



5IO 

5-95 
6.80 

8.50I 



5.16 

6.02 

6.88 

7.74 

8.60 



5.22 5.28 

l^.op 6.16 

^,^6 7.04 

7-83 7.9a --W. 

8.70I 8.80I.8.9C 



7-13 
8.0] 



II 
12 



8J»o 

9.& 

10.40 

11.20 
1 12.00 



8.9 1 1 9.02 

9.7 il 9,8 a 

10. 5 d 10.60 

J 11.^11.48 

Ix2.i5ji2.3<^ 



9.13 


9*»4 


9.35 


9.46 


9-57 


9.68 


9.96 


XQ.08 


10.20 


I0.J2 


10.44 


10. 56 


10.79 


10.92 


11.05 


XI.18 


xi.gi 


11.44 


li.62 


11.76 


i 1.90 


la.04 


12.18 


X2.32 


11.45 


X2.60 


ia.7'5 


12.90 


I J.05 


13.20 



16 
17 

»9 



1 2.80 

14.40 
15.10 

20| 16.00 



12.96 

IJ.77 

»458 
15.39 

X6.20 



x3.Il 

13.94 
147^ 

15.5* 

X6.40 



13.28 
X4.IX 

1494 

'5.77 
r6.6o 



13.44 
X4.28 

15.X2 

15.9^ 
x6,8o 



2T 
22 

ij 
14 

15 



r6.«o 
17.^0 
18.4:0 
r9.io 
aro.oo| 



17.01 
17.81 
18.6J 

^9.44 
20.25 



17.1* 
r8.04 



17*43J 
i8.x6 

19.09 



^,6% 1 19.92 

20. 50 1 20.7 5 



X7..64 
X8.48 
19*32 

2Q.X6 
21.00 



26bo.8o[ 

28|22.40 

19U3.20 

30I24.00 



2i.o6 21.32 

21.97 *».14 
22.68 22.96 

14^.36114^0 



2X.58 

22.41 

23.14 
1407 

14.90 



2X.841 

22.68 

23.52 
24.3^ 

25*20 



9*7i 
10.61 

11-5) 
12.4^ 

13.3! 



3.60113.7^ 
4%45 14.62 

I5.4« 
16.54 



5-30 
.6.15 
7.00 



X7.20 



13-91 

14-79 
15.^^ 

1^.53 

17.40 



14.08 
14:9^ 

1 5.^4 
X6.72 

17.60 



14.1^ 
15.13 
l6.o3 
16.91 

17.8c 



7.85 
8.70 

9.J5 
0.40 



18.06 
18.92 

19.78 
20.64 



18.27 

19.14 
20.01 
20.88 



I.2^|2l.5o|2I.75 



18.48 
19.3* 

20.24 

21.12 
22.00 



18.65 
X9.5I 

20.4; 
21.36 

22.2< 



1.95 
3.80 

14^5 

15.50 



!!! 



2*l0i21.g6| 12.62 



13.11 
24.08 

24.94 



13.49 

24.} 6 
15.13 



25.80I26.10 



22.88 

23.7^ 

24.^4 
25.52 

16.40 



23.1^ 

1403 
24.9: 

25.8J 

i6.7< 



31 
33 

34 
\ 35 



31I1480 



15*^0 
^6*40 
27.2c 
18.00 



15.H 

15.91 
16.7 J 

17.54 



25.42 
26.24 
27.06 
27.88 



l8.3S|i8.7<> 



if.73 
26.56 

17.39 
28.21 

29.05 



16.04 
26.88 

»7*7i 
28.56 

29.40 



16.35 

27.-20 

18.05 
18.90 



26.66 

17.51 
28.38 

1914 



19.751 3.0.X0 



26.97 

17.84 
28.71 

19.58 
30.45 



27.28l27.yj 
28.16 28.4! 



29.04 
29.92 

?o.8o 



19.3: 

30.2( 



iSi 



Cylinders in Jk GaOonsn 



1 8 i^bes Diameter. 



Deftb\ o I .1 \ .% \ .1 I .4 II ,^ I .6 \ .J \ .z \ ,p 



X 

2 

? 

4 
5 



0.90 
i.8a 
2*70 
^.60 

4*5o 



0.91 
4.55 



0.9M 0.9^ 

X.84 '* ' 

2.76 



j,68 

4.60 



X.86 

».79 
5.71 
4.65 



0.94 
1.88 

3.76 
4.70 



7 
8 

? 
10 



5.40 
^.30 

7.20 

8.IO 

p.oo 



6.37 
7.28 
8.19 
9*10 



5.52 
6.44. 
7.36 
8.28 
9.Z0 



5.58 
6.51 

7.44 

8.J7 

9.30 



5.64 

6.58 

7.51 
8.46 
9.40 



II 
12 

14 
15 



9.90 

10.80 

11-70 
12.60 
IJ.50 



10*01 10*12 
10.91 11.04 

ix.8^ 11.96 
12.74 12.88 
13.6^113.80 



10.23 
ii*i6 
12.09 
13.02 
IJ.95 



10.34 
11.28 

12.22 
13.16 
14.X0 



x6 


*4-40 


14.56 


X7 
18 


iy.30 
16.20 


15.47 
16.38 


^9 

20 


17.10 
1-8.00 


17.19 
18.20 




14.7* 
15.64 

16.56 

17.48 

18.40 



14.S8 

15.81 

1^.74 
17*67 

18.60 



15.04 
15.98 

16.92 

17.86 

i8«8o 



19.32 
20.24 
21*16 

22.08 



»9.55 

20.46 

21.39 
22.32 



19-74 
20.68 

21*62 

22.56 



23.00I23.25123.50 



23.66113.92 

2^57li4-84 
25.76 
26,68 



X4.18; 

25.11 
26.64 
26.97 



27.66127.90 



»4-44 
15.38 

26.31 

27.26 

28.20 



I 0.95 
1.90 
2.85 

3.80 

4*75 



0.96 
1.91 
2*88 

4.80 



0.97 

1.94 
2.91 

^88 
4.85 



0.98 
1.96 
2.94 



0.99 
1.98 

*-P7 



3.91 3.96 
4*90 4.95 



5.70 
6.65 

7-6o 
9-5o| 



5-7^ 


5.82 


6.72 


6.79 


7.68 


7.7^ 


8.64 


8.73 


9.60 


9.70 



5i88 
6.86 

7*84 
8.82 
9»8o 



5*94 
6.93 

7.9* 
8.pi 

9.90 



10.45 
11.40 
12.35 

14.15 



10.56 
11.52 



iJ-44 
14.40 



10.67 
11.64 



12.48 12.61 



1 3*58 
14.55 



10.78 
11.76 
12.74 
13.72 

14.70 



10.89 
11.88 
12.87 
13.86 

14.85 



15*20 
16.15 

17.10 

18.05 
19.00 



15.36 
16.32 
17.28 

18.24 



15.5* 
16.49 

17.46 
18.43 



X 9.201 19.40 



15.68 
16.66 

17.^4 
18.62 

19.60 



15.84 
16.83 

17.82 
i8.8i 

19.80 



28.52 

i9.*4 
30.36 

Ji.aiB 

J 1.10 



18.83 
29.76 
30.69 
31.62 



29.I4 
30.08 
31.02 
51.96 



^9-95 

10.90 
21.85 
12.80 

*3-75 



20.16 

2I«I2 

l2;o8 
23.04 
24.00 



»o-37 
21.34 

12.31 
23.28 

24^15 



10.58 
21.56 

22.54 
13.51 
14.50 



20.79 
11.78I 
22.77 
ij.76 

14.75 



31.15^3 2*9 ? 



24.70.14.96 
25.65a5.92 
26.60 26.88 

17.55 *7.84 

1S.50I18.80 



i5.i» 
26.19 
27.16 
28.13 

19.10 



15.48 
16.46 

i7.4f 
28.42 

29.40 



A^5.74 
26.73 

27.711 
18.71 

29.70 



»9-45 

30.40 

JJ.35 
32.30 



29.76 

30.71 
31.68 

32.64 



30.07 
31.04 
32.01 

3 i.98 



?^^^J^i>^ 



30.38 
31.36 
32-34 

33-5^ 
34.30 



30.69 
31.68 
32.67 
33.66 

.H«^5, 



f 



■ 


• 

CjUrtders tnJk GaBcm, 

1 

1 


28 




19 Inches Diatnetcr. 


Depth] a 1 .1 1 .1 1 .J |.4 || .5 i .« | .7 | .8 


1-9 


.' I 


I.Ot 


1.02 


1.01 


1.04 


• 1.05 


1 .1.06 


X.O7 


i.o8 


• i«09 


1.1 


■ » 


2.02 


2.04 


2»o6 


2,08 


2*10 


2*12 


2*14 


2.16 


2«l8 


2.2 


3 


3.0} 


5.06 


5.09 


5.11 


5-M 


5.18 


5.11 


5.14 


5.17 


3-3 


■•; 4 


4*04 


4«o8 


4.11 


4.16 


4.10 


4.14 


4.18 


4.3* 


4.36 


4*4 


■'■ S 


f.oy 


f.io 


5.15 


[ 5.10I 5.151 


H"" 


5.35 


5.40I 5.45 


5.5 


6 


^•06 6.X2 6.i8 


6.24 


6.50 


6.56 


6,41 


6.4! 


6.541 6.6 


7 


7.07 7«»4 7-i« 


7.28. 


7-55 


7.41 


7.49 


7.56 


7.65 


7.7 


8 


8.08 


8.16 8.24 


8.32 


8.40 


8.48 


8.56 


8.64 


8.72 


8.8 


9 


9.0^ 


9.1^ 9«»7 


5>.5<5 


9*45 


9*54 


9.63 


9i7« 


9.81 


9>9 


10 


10.16 


10.20 10. JO 


10.40 


10.50. 


10.60 


10.70 


10.80 


10.90 


II.O 


ti 


XI.Il 


11.22 


11.55 


11.44' 


11.55 


11.66 


11.77 


11.88 


lu^S 


ii.i 


I» 


X2«I2 


12*24 


12.36 


12.48 


11.60 


11.71 


12.84 


12.96 


15.08 


15.2 


»3 


13a} 


15.26 


15.59 


15.521 


15.65 


13.78 


15»9> 


14.04 


14.17 


M.3 


X4 


14.14 


14.28 


14:41 


14.56 


14.7.0 


14.84 


14.98 


15.11 


15.16 


15.4 


15 


IU$ 


i5.?o 


15.45 


15-66 


15*75 


15.90 


16^05 


16.20 


16.55 


16.5. 


i6j 


I^.l^ 


16.32 


16^8 


16.64 


16.80 


16.96117.12/17.28 


17^44 


17.61 


17 


X7.I7 


17.54 


17.51 


17.68 


17.85 


18.02 


18.19 18.56 


18.55 


18.7 


18 


18.18 


18.56 


18.54 


18.72 


18.90. 


19.08 


19.26 ip,44 


19.62 


19.8 


i^ 


19.19 


19.58 


X9-57 


iy.76 


19-95' 


20.14|20.35|20.52J 


20,71 


20.9 


20 


20.20 


20.40 


20.60 


20.80 


21.00 


2I*20| 


21.40j21.60l 


21. 80 


22.0* 


21 


21.21 


21.42 


21.63 


21.84 


22.05 


22.26 


22.47 


22.68. 


22.89 


25.1( 


22 


22.22 


22.44 


%xjS6 


^1.88 


25.10 


13.31 


15.54 


15.76 


15.98 


24.2< 


a? 


2 5.2 J 


15.46 


zi.^9 


>3*9i 


14^15 


14.38 


24.61 


14.84 


15.07 


i5.5< 


a4 


14.24 


14.48 


24.72 


24.96 


25.29 


15,44 


25.68 


25.92 


26.16 


i6.4( 


25 


15.15 


i5»5o 


15.75 


26.00 


26.25 


26.50 


16.75 


27.00 


17.15 


i7.5< 


26 


26.26 


26.52 


16.78 


17.04 


17.30 


17.56 


27.82 


28.08 


18.34 


28.6< 


»7 


17.27 


17-54 


27.81 


18.08 


18.55 


i8.6i 


28.89 


19.16 


19-43 


29.7^ 


aj 


28,28 


18.56 


28.84 


29.12 


19^40 


19.^8 


29.90 


30.24 


30.52 


5o.8< 


>9 


29.29 


19.58 


19.87 


gO*i6 


30.45 


130.74 


3 1.05 


5^3.1 


51.61 


5i.9< 


?o 


jo.?o|go.6o 


^0,90 


51.20 


31.50 


U>.8o 


52.10 


31.40 


52.70 


33-Oi 


j» 


51.31 


gr.62 


51.95 


52.24 


3M5 


i J 1.86 


35-^7 


33*48 


33-79 34.^ 


j» 


Jft.51 


32.64 


51.96 


55.^ 


35.60 


'53*91 


54.14 


34.56 


34.88 55.K 


I )3 


Ihll 


J 3.66 


35.99 


54.31 


54.65 


34.98 


35.31 


5^5.64 


55.97 


36.5« 


34 


lA^U 


54.68 


55.01 


55.36 


5 5.70" 


36.04 


36.38 


3I.80 


37.06 


37.4* 


3? 


55.35 


55t70 5^.o5| 


56.40 


36.75 


37.^0 


37-45 


58.15 


38.5^ 



2^4 



Cjkms.k Jk QOm. 



"MHFV 



lo Mikk Diametif. 



«9 






< 






I. II 



4.44 

5.n 



4 



I.I J 
2.26 

f J.5^ 
4.5» 



3.4* 

4.5^ 
5.70 



I.I J 

2.30 

^45 
4.^0 

f.7f 



x«i6 

J.48 
464 

J.«oj 



J 1*17^ x«i8l i.i<p 






1^3 6 

^54 

4t7» 



M7 

4.7^ 



i.io 



t.9« «^o 



X.Xl 

».4^ 

^^^ 

4.8tf 
6.1^ 



7 
8 

9 

10 



6.66 

7.77 
8.Sd 

9.9^ 



6.78 

7.?I 
5.04 

10,17 



6.8^ 
7.5^ 

9.Ti 

Xo.a6| 



6,90 
8;o5 
9.26 
10.35 



7«o:; 

8;I9 

iOi53 



xLibj 1 1.30(11.40} I r.59Ui*^<^}U 1*70 



9^0^. 7.14I 7#ib 



8^;26 

li>*6^ 



9'-^» 



8.4b 
9^^ 



IX 

12 

14 
15 



I2«2I 

14^43 

iM4 
16.65 



16 

17 
il 

19 

20 



i7.^* 
18.87 

19.9S 



I2i4j 

IJ.56 
14.69 

15.81 

1^*95 



i2«54tit'.^5 
ij»68 fj.8b 

t4i82 t4.9if 

15.96 r6ao 



22.26 



18.08 
19.21 

10.J4 



%U6p irt47 



ti.do 



1 7.10; I7.2V^i4Q 



12*76 
IJ.92 
15'08 

r6.v4 



xo»7Xiio.^ 
i;fc.9o|xxjoja 



7.3* 
8.54 

9^7^ 
10.98 

12.26 



12.87 
14.04 



rtX7.55i 



X2.98 



15.21 Xt.34 

l6.iB rt.5i 



17*70 



x^o^ 

I f*47j 
16.66 

17-8$ 



I$.2Q 
14.40 
15^60 

i&8b 
i8.2tr 



23.42 

14.^4 
1 5*86 

17.08 
18.30 



18.24 
19.38 

2o:5t 
2f.66 
12.80 



i«'.4<> 
i^-5t 
20;^ 
2 1. '8 5 

23.00 



18. 5^ 



2aDw88 

22^H 
29«20 



^$•71 «9i8o 



t8.723 



21*2J 

«;3-40 



i8.88 

10.06; 

2I«24 
22.42 



I9w>4 

20.2} 
2 2.6 1. 

23-8o] 



191.20:19.52 



20i4b 

2x»6b 

I 

24«oo 



21 
21 

24 



23.}1 

X4.4i 

26;6J^ 

25U7>7 g 
26(28.86 

2^.$7 

31.08 

32.19 



*5«7Jl*3.94tM^i5 



S4.S^ 

i5;99 

»7.Jt 

28.25 



25.08 
26.22 

»7.3^ 



2^,66 



28.50I28.75 



24.3^ 



25.30 A'5.52 
26.45 i'^.68 



27*8vj 
29.o<^ 



14.57. 

«5.74 

a8«d8 
H 29-115 



24.78 

27.jr4 
28.^2 
29.50 



24.99 
16.x 8 

17.37 
28.5^ 

^^9-7 5 



20,74 
^1.96 

23.18 

*4.3o| 



25.*o *5.^i 
26.^0 26.84 

27.00 ,28.06 

28.80 29.28 

30tO01.30.5b 



17 
2B 



29 



31 

31 
33 
34 
35 



29.38 
^!J^4 

?J J^l3J.9o 
•34.41j35.03 
35.51 36.1I6 
36.69 37.29 

57.74 33.41 



29.64 
30.78 
31.92 



34.20 



31^05 Ji.31 

32.26' 33W4i 



3J.o6 33.35 1 3i^4 



34'59 



34.8b 



30.41 
31:59 



32*76 3 J*H 
33.93 34^11 



35-to 



30.^8 
31.86 



35.4© 



30.94 
32.13 

3^^Ja 
34.51 
35.70 



31.20 
32.40 
33i6o 
34*8o 
36.00 



31.72 

J».94j 
34.«6 

35.38 
36.60 



35.34 
36.48 
37.62 

38.7^ 

i9'90 



35.65 

37.95 
19,16 

40.25 



35^9611 

37.12 
38.28 

39.44 
4o;6o 



^6.27 

37.44 
38.61 

39-78 
40.9$ 



36.58 
37*76 
38-94 
40.x 2 

41^30 



36.89 
38.08 

39.27 
4 4^ 

40,65 



37.20 

38.40 

39.60 



37.82 

39.04 

40.26 



40.80 41.48 

4Xj0ot4i^7O 



I 



s 



Cylmi^sM 4^Q£mff. 



i% 



"^mum 



y.1 Jmksf Ji^gm*^. 



Rn*" 



IJM 



'^nStm 



D^ 



tk\ O \ .1 \ A a .1 \ .4 II .1 '] .< 1 .7 I Ji I .9 



4 






4*75 



1*26 

2*52 

y.04 



1.28 

3.94 
5.12 

Mo 



^20 

3»?7 
M5 



1*30 



2«60 .2%62< 



3^0 

5«20 



. i;jl 



f.24 



5 

7 

9 
10 



7-J8 
8.61 

9A4 
UW07 



z.6'f 2.68 

3*9^ 4*02 
5.i8 5,36 
^-60f 6,70 



7«44 
8.68 

XI.I.6 

X2.40 



7.50 

8.75 
10.00 

".a5 



7.36 

8.82 

jro,o8 

1X.34 



13 

14 

15 



Ji4.7^ 

15-99 

17.22 

18.4 If 



13.^4 
14^88 
16,12 

^7-3^ 
18.60 



1 2.501 J 1*^0 
1 3-7 J 



i5«oo 
16.25 

17-10 
18.75 



13^6 

15.12 
16.38 

17.^4 
18.90 



74J8 

IOf24 



7.74: 
9*05 



^2.8oi]i.2»9a 



7.8 oj 7M\ 9*9?' 

9.io| 9.17:, 92^ 
Xo.4ollQ.4$ 10.56 
ij.70jxx.7y ij.8jMi2.o^ 
1 3.00J 1 3.X9n^.2o]i ^«4o 



8.0^ 

9'in 

10.7^ 



14*08 
iS.^6 
X6.64 
»7*9^ 

.f9'*P 



14.19 

J'f.77 
18^06 



X4«3o 



15*60 15.72 



16.90' 

l8«20 



i9-35i'9'5o 



M-41 



ij.oj 

i8.?f 
19.65 



14,52 



Jt6 

17 

^^9 

20 



A6.68 
29.91 

22^X4 
23-57 

24«6o 



19.84 
2i.o8 

2.2, J 2 

23.5f 
24.80 



2Q.qoJ20«l6 



2X.25 

22«50 

23*75 

i5*oo 



2I..41 

22.68 

*J.94 

2 5*20 



20*48 
21.76 

23-^04 

14.3 2{l 

25*60 



«•» 



M.74 



15.84 16.08 
17*16 17.4a 
X8.48: 18.76 

X9.80 20.10 



2p«64 

23*22^ 

24* 5 x: 
>5*8p 



20*8 a 



22.1a 22.27'c »2.44 22.78 



24*70 
26.00 



20.96l2^«l2 21.44 



23*40^ 23.58 



24JJ9 

26.20 



^3.76 

2.5.08 

26.40 



24.1 2 
25.46 
26.801 



21 

22J 

i4 
25 



25*8 ^|a6*Q4l 16.25 



27.06 



29.52 
30.75 



27*28 



28.29 28.52 



29^76 
31.00 



27.50 
28.75 
30.QO 

31.25 



16.46 

27-72 

28.98 
30.24 
JI.50 



26.88 
28.16 

29-44 
30.72 

32,00 



27^39 27.30.27.5.1 



28.5<8 
.29.67 

50.9^ 
32.25 



28.60 
29,90 



28.82 
30.13 



3 1. 20, 5 K 44 
32.50 32.75 



27.71 
29.04 

30.3^ 
31.68 



28.14 

|'^9.48| 
30.8^ 

J32.i6 



? 3.00! 3 3. 50 



26 i 3 1.98 j 3 2.24 



27 
28 

29 
30 



53.21 33.48 
34.44 34.72 

35.67 35.9^ 
36.90! 37.10 



32.50 32.7^ 



53-75 



5^.* 5 
37.50 



34.02 



35.0a 35.28 



3^.54 
37.80 



53^8 
34.56 

35.84 
37«i2 
38.40 



33'54 
54*83 

3i^.I2 

3^7.41 
38.70 



53.80 
35.10 
36.40 

57.70 
3.9.00 



54.0^ 

55-57 
3-6.68 

57.?9 
59-50 



54.32j34.84 
3.5.6436.18 



54.96 
37.281 
39.60 



37.52 
38.8^ 

40.20 



31 

i\ 
55 
34 



38.13, 
39.36 

40.59 

4X.82 

4* 



58.44 
39.68 

40*92 
•0x141.16 

.0514^40 

11 '■ I* tm 



58.75 
40.00 

41.25 
42.50 
43.7^ 



39.06 
40.32 
41.58 

42.84 

44.10 



39.68 
40.96 
42.24 
45.52 
44.80 



39-99 
41.28 

4^«57 
^3.86 

45.1^ 



40.30 
4X.60 
42.90 
44.?o 

4^5o 



40,61 

4J.92 

4.3-2 5 

44.54 
4^85 



4^0..92 

42.24 
43.56 

44.88 

46.20 



41.54 
42.88 

44^2 i 
45.5^- 
46.90) 



r 
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%% Lkies Dismtter: 



*v 



ti^si^ 



0^1 o I -I I .> I .^ I .4 • II .< 1 .g- I .7 I .8 1 



J 


i.Jf 


I.j6 


'•?7 


M8 


2 


^•70 


2.71 


2.74 


2.76 


} 


4.05 


4.08 


Vir 


4.14 


4 


5.40 


5.44 


M8 


5.n 


5 


6.75 


6.80 


6.3^ 


6.90 



1.40 

2.80 

4w20 

S.60 

7«oo 



7 
8 

9 

10 



8.10 

9.45 
10.80 

I2.If 



8.16 

9^5» 
10.88 

12^24 

I?. 60 



8.22 

9.59 
10.96 

12.JJ 

i?.70 



8.28 

9.66 

ir.04 

Il«42 

13.80 



8.40 

9,80 

II*20 
I£*6o 

1 4*00 



II 

12 

»4 

15 



14.85 14.96 

16.20 l6.g2 

17.55 17.68 

18.90 19.04 
10.25I20.40 



15.07 
16.44 

17.81 

19.18 

io.55 



X5.18 
16.56 

"7.94 
i9*Ji 
10.70 



15.40 
16.80 

l8.20 

19.60 

2I.OO 



16 

«7 

18 
19 

20 



2X»6o 
22.95 
24.30 

15.65 
27.00 



11.76 

29.12 

14.48 

1.5.84 
27.20 



11*92 
2.3.29 

24»66 
26.03 

27.40 



22«08 
23.46 
24.84 



21 
22 

13 
14 
15 



28,35 
29.70 

3^*05 
52.40 

53-75 



17.60 



22.40 
23.80 
25.20 



26.22 26.60 



28.00 



28.56 

29.92 
31.28 
J 1.64 

34.00 



28.77 
JO. 14 

JI.5I 

J 2.8 8 
J4.i5 



18.98 

30.36 

5^74 
33.U 
34-50 



26 35.10 
17 36.45 



29.40 
30.-80 

$Z«20 

5J.6o 
J 5.00 



28 

»9 

50 



37.80 

3915 

40.50 



35.56 
36.72 
58.08 

59-44 
40.80 



35.62135.88 
36.99 37.26 
58.3638.64 
59.75140.02 
4T.10I4140 



56.40 
57.80 
59.20 
40.60 
41.00 



31 

Ji 
55 
J4 



41.85 
45-10 

44-55 
45.90 



i 5*47.15 



42.16 

43.51 

44.88 

46.14 
47.60 



42.47 
45.84 
45.11 
46.58 

47*95 



42.78 
44.16 

45.54 
46.92 



45-40 
44*8o 
46.20 
47.60 



48.50 49.00 



1.4I 
2.82 

4.13 
5.64 
7.of 



1.42 
2.84 
4.^6 
5.68 
7.10 



1.44 
2.88 

4.51 
5.76 



8.46 

9.87 
11.28 

12.69 

14.10 



8.52 

9.94 
11.36 

12.78 

14.20 



1.45 
2.90 

4.35 
5.80 

T^iol 7.25 

Fto 



8.64 
10.08 
X 1.52 
12.96 

14.4^ 



I0.15 
11.60 

13.05 
14.50 



15.51 
16.92 
18.33 

19.74 
21.15 



15.62 

17.04 
18.46 

19.88! 



15.84 
17.28 

1«.72 

2oa6 



U46 

.2.92 

4.38 

5.84 

7-30 



8.76 

10.22 

11.68 

13.14 
14.60 



f 1.30121.60 



(I^95 
17.40 

18.85 

20.30 

21.75 



l6.o6 

17.J2 
18.98 

10,44 

11.90 



12.56 

*5.97 
15.38 
26.79 

18.20 



11*71 
24.14 

I15.56 
26.98 

28.40 



23.04 
24.48 

15.91 

27.36 
i8.8o 



19.61 
51.02 

51.45 
55.84 
55.15 



19.82 
31.24 
52.66 
54.08 
55.50 



56.66 

38.07 

59.48 
40.89 



36.92 

38.54 
39.76 
41.18 



42.50142.6014^,20 



57.44 
58.88 

40.32 
41.76 



23.29123.36 
14.65114.82 
26.10126,28 

^7.55117.74 
19.00 12 9 .20 

3o.»45 30.66 
31.90 32.12 

53-35 35.58 
34.80 55.04 

56.50 

37.70 37.96 

591 5 J9-41 
40.60 40.89 

42.05 42.54 
45.50 45.80 



50.24 
31.68 
33*X2 
54.0 _ 
56.00136.25 



45*7X 

45.12 

46.55 
47.94 

i2di 



44.02 

45.44 
46.86 
48.28 



44*64 
46.08 

47-51 
48.96 



49.701 f 0.40 



44.95l45.i6 
46.40^46.72 



47*«T 
49.30 

50.751 



48.18 
49.64 

5iao 

- 



CjUnders in JkGaBom, 
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aj Inches Diameter. 



Depai o I »i I .a I .? j ,4 11 ^ I .^ I .7 I .8 i >9 



P«9 




«» 



28S 



CyUttdars in AU Gdlmu 



14 Liebet DianKter, 



Depth] 



I .1 



l_±_Lll •♦ II .1 I '6 I .7 \A I 






I 

2' 

4 
5 



i«6o 

4.80 
6.40 
8.00 



1.62 

J.»4 

4.86 

6.48 
8.10 



1.^5 
4.8^ 
8.15 



z^4 
4.9 i 

8.20 



1.66 

4.98 
6.64 

8.^0 



1.67 
5*34 

6.68 
8.5^ 



1.651 

5^07 
6.7^ 
8.45 



1.70 

MO 
5.XQ 

6.80 

8.$o 



1.7 i 



M* 346 



6.84 
8.55 



1-7 J 



5.19 

6.p2 

8.6^ 



7 
8 

9 

10 



6.60 


9.71 


9.78 


9.84 


9,96 


10.02 


10.14 


10.20 


XO.26 


Ii.ro 


ix.34 


11.41 


11.48 


11*62 


11.69 


ri.83 


11.90 


11.97 


11.80 


12.96 


I^o4 


13*12 


13.28 


M-5^ 


13.51 


13*60 


IJ.68 


14.40 


14.58 


14.67 


14.7^ 


«4.94 


X5.03 


1 5.11 


15.30 


tSl9 


16.60 


r6.io 


16.30 


16.40 


x6.6o 


16.70 


16,90 


?7*oo 


I7»I0 



10.38 

I2.II 

15.84 
15.57 

I7-JO 



12 

M 
t5 



17.60 
19.20 

20.80 
22.40 



17.821 

i9?44 
21.061 
22.68 



17.9J 

X9.5^ 
21.19 

22.82 



18.04 
19.68 
21.31 
21.96 



24.oo|24.?o|i445 *4.^o 



18.26 
19.92 
21.58 
23.24 
i4 



.90II 



18.37I18.59 18.70 
20.04I 20.28 20.40 

2l.7mi.97 22.IO 
23.38123.66 23.80 

2^o5U5.?5U5.5o 



i8.8i 

20.52 
22.23 



I9.0J 

20.76 

»i.4S> 



23.94 24*iz 
»5.^5U5.95 



z6 

17 
18 

19 

20 



25.60 
27.20 
28.80 
30.40 
32.00 



2^.92 

i7.54 
29.16 

30.78 

32.40 



26.08 

27.71 
19.34 
30.97 



26.24 
27.8$ 
29.52 



26.561 

28.22 

19.88 



Ji.16h1.54 



32.60lj2.80l33.2p 



26.72 
28.39 

30.06 

31.73 
??.4P 



27.04 

18.73 
30.41 
32.11 
33.80 



27.70 

28.90 

30.60 

32.301 

34.00 



i7-3^ 
29.07 
30-78 

31-49 

34*20 



27.68 

29.41 
31.14 

31.87 
34.60 



2il33.6p 
35*20 
36.80 
38.40 

40.00 



22 

^3 
14 
15 

26141.60 
27 43.20 

28|44.8o 
X 9 46.40 
30I48.00 



34.02 

35.^4 

37.16 
J8.88 

40.50 



34.1? 
35.86 

37.49 
39.12 

40.75 



34*44 
36.08 

37.71 
39.36 

41.00 



34.86 
36.52 
38.18 

39.84 
4».5o 



3 5.07 1 3 5.491 3 5.70 
36.74 37.18 
38.41 38.87 



40.08 
41.75 



40v56 
41-15 



37.40 
39.10 
40.80 
42.50 



35.91 
37.62 

39.33 
4f^4 

41.75 



36.33 

38.06 

39.79 
4I.52 
43.15 



42.12 

43.74 
45.36 
46.98 
48.60 



42.38 

44.01 
45.64 



42.64 
44.28 
45.91 



47-17 47.56 
48 .90I 49.20 



43.16 

44.82 
46.48 

48.14 

49.80 



43.4l|4^94 
45.09l4r.63 
46.7647.31 
48.43 49*01 
50.10i50.70 



^4.20 

45.90 
47.60 
49.30 
51.00 



44*46 

46.17 
47*88 

49.59 



44.98 

46.71 

48.44 
50.17 



3^ 
31 

3^ 
34 

35 



49.60 50.22] 
5I.20 51.84! 

52.80 53.46 

54.40 55-o8 
56.00 S6,7p! 



50.5 5 1 50.84 51.46 
5i.i6l52.i|J8|5j.i2 



5 3*79 54.12 
55.41 55.76 
57.p5i57.4Q 



54.78 
56.44 



51.77i51.59 
53.44 54.08 



55.11 
1 56.78 



I58.10tl58.45 



55.77 

57.46 

[59.15 



51. 30151.90 
53.63 



52.7o|53.oi. 

54.40 54.71I55.36 
57.09 
58.8^ 

60.551 



56.10 56.43 
57.80 58.14 
59-50. 59-8 5 



Cylinders in Ale Gallons. 



%^ Inches Diameter. 



Defth\ 



•I 



14.14 
16.02 

17.80 



i2.6o 

14.40 

i6.io 
iS.oo 



19.14 
20.83 

zz,6i 
24.56 
26.10 



»9.47 

2l«24 

ag.oi 
24.78 

26.55 



28.00 28. J 2 28.48 
29.75 30.09 go.26 
31.50 liM 32.04 

33.25; 33-<^Ji55-«^ 
^5.00135.40 J 5.60 



36,54 
38.28 
40.02 
41.76 

4J.50 



J7.>7 
38,94 

40.71 

42.48 

44.i5 



57.S8 
39.16 

40.94 

41.7a 
44.50 



47 



45»t4 
46*98 

28148.72 

50.46 

52.20 



45.^0 

47.15 
49.ao 

50.75 
52.50 



46.28 
48.06 
49.84 
51.62 
5J.40 



46.80 
48.60 
fo.40 
52.20 
54.00 



53.94 
55.68 

57.41 
5^.16 

6o»9o 



54.15 
56*00 

57.75 
59.50 
61.25 



54.87 
56.64 

58.41 
60.18 



61.95162. 



55.18 
56.96 

53.74 
60.52 

JO 



10.86 
12.67 
14.48 
16,29 
18.10 



10.98 
12.81 

14.64 

16.47 
18.30 



11.04 



II. 10 

ii.95 
14.80 

16.65 

18.50 



11.22 
13.09 
14.96 
16.83 
18.70 



28.96 

J 0.7 7 
J1.58 

?6.20 



29.281 19.44 
31.11 31.28 



29.60 
31.45 

55.15 
37.00 



29.92 
3>.79 

55.53 
57.40 



38.01 

39.82 
41.63 

43.44 
45.15 



47.06 
48.87 
50.68 



47.'58!47'84 

49.41 

51.24 



51.49,53.07 
54-5o|54.9 



48.io[48.62 

49-95 
51.80 

55.65154.13 
5 5.50156.10 



56.11 

[57.91 
1 59-7 5 
I61.54 
'<^5.35 



5^.75 
58.56 
60.39 
62.22 
64.05 



57-04 
58.88 

60.72 

62.56 

64,40 



57.55 

61.05 
62.90 

64.7.5 



57-97 

59-84 
61.71 

63.58 

65.45 



<*mmm 



•^*" 



2pO 



Cylinders in Jk Gattons. 




.5 I .^ I .7 I .8 I .9 



I 

2 
I 

4 
5 



1.88 


I.^O 


1.9 1 


1.95 


^76 


3;8o 


g.«2 


^86 


5.64 


5.70 


1-7 J 


5-79 


7-5* 


7.60 


7-^4' 


7.71 


9.40 


9.J0 


9-H 


^.^^ 



1.94 

5.88 

5.81 

7.76 
9.70 



7 
8 

9 

10 



15.04 
1^.92 
18.80 



XU40 
13.30 

15.20 
17.ro 
19.00 



11.4^ 

1J-J7 

17.19 



11.58 
13.51 

15-44 

17-37 
19.I0I 19.30 



11.64 

13.58 

15.52 

17.46 
19.40 



II 
12 

14 
15 



20.68 
22.56 

24-44 
26.32 

28.20 



2090 

22*8 
24.70 
26,60 
28.50 



tx.oi 
22.92 

24.83 

26,74 



21.23 
23.16 

25.09 

27.02 



28.65)28.95)29.10 



21.34 

23.28 

25.22 
27.16 



1.96 


1,97 


1.99 


2.00 


^'tl 


5-94 


3.98 


4.00 


5.88 


591 


t*97 


6.00 


7.84 


7.88 


7.96 


8.00 


9.80 


9*85 


9.95 


10.00 



2.02 

4.04 
6.06 
8.08 

10.10 



16 

17 
18 

19 

20 



30.08 

31.96 

33.84 
35.72 

37.60 



30.40 

32.30 

34.20 
36.10 

38.00 



30.56 

32.47 
34.38 

36.29 

38.20 



30.88 
32.81 

34.73 
36.67 

38.60 



31.04 
32.98 

34.92 

36.86 
38.80 



2J 
22 

23 
24 
25 



39.48 

41-56 

43.^4 
45.12 

47*00 



39.90 

41.80 

43-70 
45.60 
47.50 



40. XI 



42.02 42.46 



43.93 
4^.84 

47.75 



40.53 



44.39 

46.32 

48.25 



40.74 
42.68 
44.62 
46.56 
48.50 



11.76 
13.72 

15.68 

X7.64 
19*60 



xx.82)ii.94 

13.79 13.93 
15.7^ iS'9^ 



17.73 
19.70 



17.91 
19-90 



12.00 
14.00 

l6;00 

x8.oo 
20.00 



I2.X2 

14.14 
16.16 

x8.i8 
20.20 



21.56 

23.52 

25.48 
27.44 

29.40 



21.67 

23.64 
25.61 

27.58 



21.89 
23.88 

25.87 
27.86 



22*00 
24.00 
26.00 
28,00 



29.55129.85 3P.00 



22.22 
24.24 
26.26 
28.28 
30.30 



26 

27 
28 

29 
30 



3' 

32 

33 

34 
?5 



48.88 
50.76 
52.64 

54.52 
56.40 

58.I8" 
60.16 
61.04 

63.92 

t6^.8o 



49-40 

51.30 
53.20 

55.10 
57.00 



49.66 

51.57 
53.43 

55.39 
57.30 



50.18 

52.n 

54.04 

55.97 
57.90 



50.44 
52.38 

54.32 
56.26 

<8.ao 



58.90 

60.80 
62.70 
64.60 
66.50 



59.21159.83 
61.i2l6j.76 

63.03:65.69 

6494 65.61 

66.8 5 167.55 



60.14 
62.08 
64.02 
61.96 
67.90 



31.36 

33.3* 
35.28 

S7.24 
39.20 



3«.52 

3^-49 

35-4^ 

37.43 
39.40 



31.84 

33-83 
35.82 

37.8X 
39.80! 



32.00 
34.00 
36.00 
3.8.00 
40.00 



32.32 

34^34 
36.36 

38.38 

40.40 



41.16 
43.12 
45.08 

47.04 



41.37 

43-34 

45.3» 
47.28 



49.00 1 49.2 5 



41.79 
4378 

45.77 
47.76 
49-75 



42.00 
44.00 
46.00 
48.00 

50.00 



42.42 

44.441 
46.46 

48.48 
50.50 



50.96 
52.92 
54.88 
56.84 
58.80 



51.22 

53.19 
55-16 

57.13 
59-10 



51.74 
53.73 
55.72 

57.71 
S9'70 



52,00 
54.00 
56,00 
58.00 
60.00 



52-52 

54.$4 
56.56 

58.58 

60.60 



60.76 
62.72 
64.68 
66.64 
68.60 



61.07161.69 
63.04 63,68 
65.01 65.67 
66.9^^67.66 
68.95 ^9.65 



62.00 
64.00 
66.00 
68'.oo 
70.00 



6i.6z 
64.64 
66,66 
68.68 
70.70 



* f 



«* 






wmmm 



Cylin^s in J&& Gallons, 
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l>effth\ o I .1 I .1 i .J I .4 II -y I ""-^ I '7 I -8 \ .9 



10.15 10.15 



9 

iolzo.30 



12.54 
14.6? 
16.72 
18.81 
20.90 



22.55 



22.66 

.^4.71 
26.78 

2.8.84 

30*90 



22.88 {22.99 
24.96 25.08 
27.17 
29.26 

^M5 



^2.80 

54*85 
J 6.90 
58,95 

41.00 



52.96 
55.02 
57.08 

J9-I4J 

4|.20 



41.65 

44-66 
46.69 
48.72 

*5l50.75 



45-05 
45.10 

47»t5 
49.10 

51.25 



26 



45.26 

45.52 

47.} 8 

49.44 
51.50 



45.68 

45.76 
47.84 

49.92 

52.00 



53.30 

55.35 
57-40 

5945 
61.50 



55.56154*08 



55.62 
57.68 

59.74 
6s.8o 



56.16 

58.24 
60.52 

62.40 



54-54 

56.43 
58.52 
6o,6i 

,62.70 



12.66 

M.77 
16.88 

18.99 

21.10 



12.72 
14.84 
16.96 
19.08 
ii.io 



12.90 

i5.o5 
17.20 
19.26 19.35 

21.40I21.50 



25.52 

27-43 
29.54 

51.65 



25.54 
25.68 

27.82 

29.96 
51.80I52.10 



25.65 
25.80 

^27.? 5 
50.10 

52^.25 



35^76 
35.87 

37.98 
40.09 
42.20 



55.92 34.24 



56.04 
58.i'6 

40*28 

42.40 



3^.38 
58.51 
40.66 
41.80 



54.40 54.72 
56.55 36.89 



58.70 
40.85 
45.00 



59.06 
41.25 
43.40 



44.5n44.5i 



31162.95 
3 2 64.96 
66.99 
69.02 
7T.05 



65.55 
65.60 
67.65 
69,70 
71.75 



65.86 

65.9* 
67.98 

70.04 
71.10 



64.48 
66.56 
68;64 

70.72 
71.80 



64.79 
66.88 
68.97 
71.06 



46.42 

48.53 
50.64 

52.75 



46.64 

48.76 
50.88 

53.00 



44.94 45-15 



47.08 
49.22 
51.56 



47.30 
49.45 
51.60 



53.50! 53.75 



45-57 
47.74 

49.9 » 
52.08 

54.25 



55.12 
57.^4 
59.36 
61.48 
65.60 



55.64 
57.78 

59.9^ 



55.90 
58^05 
60.10 

6?.55 
64.50 



56.42 

58.59 

60.76 

62.95 

65.10 



.^5.41 
67.52 

71.74 



65.72 

67.84 
69.96 

72.08 



75.85 74^10 



66.54 
68.48 

70.62 
72.76 
7 4.. 90 



67.27 
69.44 
71.61 

73*78 
71-95 



l<?t 



Cylinders in Jk Gallons. 



a8 hcbes Diafneter. 



D^ptb\ \ .1 \ .^ \ ^% I .4 H .51 >^ t -7 \ » I >9 



I 



i.i8 
4.36 

^.54 
4! 8.71 

5 1 10.90 



3 



a.xo 

4.40 
6.60 

8.80 



4.4* 
6,61 
8.84 



il*oo 11.05 



l.tjj 2.15 
4.46 

6.69 
8.91 

I I.I 5 



7 
8 

9 

10 



13.08 
15.16 

17.44 



13.1011^.26 
1 5.40 1 5-47 



17.60 



19.61 19.80 
1I.80 22.00 



17.68 
19.89 

12. 10 



13.38 

15.^1 

17.^4 
10.07 

12.30 



4.50 
6.75 
9,00 

II. z5 
13.50 

15.75 
iS.oo 
20.25 

11.50 



II 
12 

14 
15 



13.98 |24.20 

i6.i6 16.40 



^8.34 
30.51 

131.70 



28.60 



M.3» 
16.51 

28.73 



33.00 



30.80 30.94 



3 J.I 5 



14.53 24.75 
16.76 17.00 



28.99 
31.22 

3^45 



29.25 
31.50 

3J.75 



16 34.88 
37.06 

39*4 
41.41 



35.^0 

37-40 

39.60 

I41.80 

10I43.60I44.00 



17 
18 



19 



35-3^ 

37.57 
39.78 

41.99 
144.10 



35.68 

37.91 
40.14 

41.37 
44.60 



36.00 

38.^5 
40.50 

42.75 

45.00 



45-78 
47.96 

50.14 
52.32 
*5|54.5o 



21 

22 

13 
24 



46.1c 
48.40 
50,60 
52.80 
55.00i55.a5 



46.41 
48.61 
50.83 

53.04 



46.83 
49.06 

5i.i9 
53-5i 
55.75 



47*^5 
49.50 

51.75 

54.00 

5^.15 



26I56.68 
58.86 

61.04 

29 ^3.ii 
?ol65.4c 



17 
28 



57.»oj57'4^ 



59r40 

61.60 
6j.8o 
66.00 



59.67 
61.88 
64.09 
66.3 c 



57.98158.50 
60.11 60.75 
62.44 63,00 

64.67} 6 5.2 5 
66.90)67.50 



31 
33 
34 



67.58 
69.76 

71.94 
74.12 



68.20I 

70.40 
72.60 
74.80 



35|7^.?o|77,00 



68.51 
70.72 
7^-93 
75.14 
77.? 5 



69.13] 

71.36 

73.59 
75.82 

78.05 



69.75 
72.00 

■74.15 
76.50 

78.75 



2.i6| 1.1 

4.52 4.5 
6.78 '" 



9.04 
11,30 



81 

56 
6.84 

9.11 



1,19 
4.58 
6.87 
9.16 



4.621 

^.93 

,* 9.^4 



; 



11.401 I I45IIM5I 



».33 
4.66 

93* 
11.65 



13.56 
15.82 
18.08 
20.34 

22.6o 



13.68 

15.96 
18.24 

10.52 
22.80 



13.74 
16*03 
18.32 
20.61 
22.90 



13.86 
16.17 
18.48 

20.79 
23^0 



13.98 
16.31 

18.64 

20.97 

23.30 



24.86 
27.12 
19.38 
31.64 



25.08 

17.36 
29.64 

31.92 



33.9^134-20 



25.19 
27.48 

29.77 

J 2.06 

34.35 



2.5JH 
27.72 

30.03 

3*^34 
34.65 



»5.63 
27.96 

30.29 

32.62 

34.95 



36.16 
38.42 
40.68 

42.94 
45.20 



36.48 

58.76 

41.04 

45-3» 
45.60 



36.64 

38.93 
41*22 

43' 5 1 
45.80 



3.6.96 

39.27 
4X.58 
43.89 

46.20 



47.46 47.88 
49.72 50.16 

51.98 52.44 
54.24' 54.72 
56.50 5700 



48,09 
50,38 
52,67 

54-96 
57.25 



48.51 
50.82 

53.13 
55.44 
57.75 



37.29 
39.62 

41.95' 
44.28 

46.60 

48^3 
51.26 

53.59 
55.92 
58.25 



58.76 
6i.oi 
63,28 

65.54 
67.80 



59.28|59'54 
61.56l61.83 



m^^m^^^ 



63.84 

66.11 

68.40 



64.IZ 

66.41 



68.70I6 



6o.o6 
62.37 
64.68 



9^ 



60.58 
62.91 
65.24 

67.57 
69.90 



70.06 
72.32 
74-58 
76.84 

7910 



70.68 
72.96 

75.24 
77.52 
79.80 



70.99 
73.28 

75.57 
77.86 

80.15 



71.61 

73.92 
76.23 

78.54 
8 .85 



72.23 
74.56 
76.89 
79.22 
81.55 



Cylinders in Jk Gaffons. 



2P3 



■Mih 



Defth\ 



2,9 Inches Diamtter. 



L^Li^^ I '3 i .4 II .f I .6 1 .J 1 .8 1 .; 




21 
22 

14 



49.x 4 
n.48 



49-56149.77 



51.91 

54.^8 
56.64 



151 58-501 59.^0 



51.14 
54.51 
56.88 

59.15 



50.19150.61 
5ii58 53.02 



54.97 

57.3<5 
59-75 



55.43 

57.84' 
60.25 



29.88 

31.37 
34.86 

?7.?5 



44.46 
,46.74 46.95 



39.52 39.84 

41.9941.33 
44.81 




50.82 

53.14 
55.66 



4M0I 49.20)49.40 49.80 



51.24 
53.68 
56.11 



58.08 58.56 
60.50l61.oo 



51.66 
54.12 
56.58 

59.04 
61.50 



62.91 

^5.34 
^7-76 
70.18 

72,60 

75.021 

77«44 
79.86 
82.28 
84.70 



^3.44 
65.88 

68.32 
70.76 

73.10 

75.64 
78.08 

8o.5i 
82.96 
85.40 



51.87 

54.34 
56.81 

59.18 
61.75 



^1.29 

54.78 

57*17 
59.76 

62.25 



61.^6 64.22 
66.42 66,6^ 
69.88 69,16 
71.3471.63 
73»^o|74.io 



76.26 
78.72 
81.18 

83.64 



76.57 

79-04 
81.51 

83-98 



86.10 86.4-y 



25>4 



Cylinders in Jk GaUons, 



\m 



y> Inches Diameter, 



Depth] 



*^ 



■«^ 



I .1 I .X \ .1 1 .4 II A I .6 I 7 i .8 I .9 



I 

X 

4 
5 



t.5i 


1.51 


2.54 


X.56 


.5.01 


5.04 


5.08 


5.11 


7-5g 


7.S6 


7.61 


7.68 


ic\.04 


10.08 


1 0.1 6 


10.14 


11.55 


1 1.60 


12.70 


11.80 



i.S7 
5.14 

7.71 
10.18 

11.85 



6 


[1 5.06 


15.12 


I5.»4 


15.36 


7 


17.57 


17.64 


17.78 


17.92 


8 


20.08 


10.16 


10. J 2 


10.48 


9 


12.59 


11.68 


12.86 23.04 


10 


25.10 


15.20 


25.40 15.60 



15.4a 
17.99 

10.56 

13.13 
2.5.70 



II 

12 

M 
M 
15 



27.61 
30.11 
32.63 

J 5. 14 

37.65 



27.7 i 
30.14 

51.76, 
35.28 
57.8? 



17«94 
30.48 

J 3*02 

38.10 



18.16 
30.71 
3^28 

35.84 
38.40 



28.27 
30.84 

33.41 
35.98 
38.55 



16 

17 
18 

'9 
20 



'40.16 
41.67 

45.18 
47.69 
50.20 



40.31 
41.84 

45*36 
47.88 

50.40 



40.64 

43.18 

45.7* 
48.16 

50.80 



40*9.6 

43-51 
46.08 

48.64 
51.10 



41.11 

43.69 
46.26 
48.83 
51.40 



1.59 
5.18 

7.77 
io.36 

ii*95 



2.61 

5.11 

7.83 

10.44 



1.6 1 1,641 1.66 



5-*4 
7.86 

10.48 



1 3.05^13.10 



5:18! 5.52 

7 '9 A 7.98 
ip.f'6|io^4 
13.10I13.30 



15.54 
18.13 

10*72 

13.31 

,25.90 



I5.06 


15.7* 


115.84 


18.27 


18.34 


1S.48 


10.88 


10.96 


11. 11 


*3.49 


13.58 


13.76 


26.10 


16.20 


16.40 



15.9^ 

18.62 

21.18 

23.94 

16.60 



28.49 

31.08 

33.67 

36.26 

38.85 



28.71 

3I-31 
33.93 
3^.54 
39.15 



28.81 

31.44 
34.06 

36.68 
39.30 



29.04 
31.68 

34.31 
36.96 



19.16 
31.9a 

34-58 
37-24 



39.60I39.90 



31 

22 

H 
14 
15 



52.7 ^ 
55.11 

57.73 
60.^4 

^1.75 



52.91153-34 



55-44 
57.9^ 
60.48 
63.00 



55.88 
58.41 
60.96 

63.50 



53r76 
56.31 
58.88 
61.44 
64.00 



16 



65.26 

^7.77 
70.18 

29172.79 
3o!75.3^ 



27 
18 



i 



65.51 
68.04 
70.56 

73.08 
75.60 



66.04 
68.58 
71.12 

73.76 
76.10 



66.56 

69.12 
71.68 

74.14 
76.80 



32 

33 
34 

35 



77.81 
80.32 

82.83 

8y.34 
87.85 



78.12 
80.64 

83.16 
85.68 

88.20 



78.74179-36 



53-97 

56.54 

59.11 

61.68 
64*15 

66TI 

^9.39 
71.96 

74.53 
77.10 

79.67 
81.24 
84.81 



4I144 
44.03 
46.62 

49.11 
5i.8o 



41.7^ 



44.37 44.54 



46.98 

49-^9 

52.20 



41.92 



47.1^ 
49.78 
5^.40 



41.14 
44-88 

47.52 
50.16 

52.80 



42.56 
45.21 
47.88 
50.54 
53-10 



54.39 
56.98 

59.57 
62.16 

64.75 



54-8i 

57.41 
60.03 
62.64 
65.25I 



55.02 

57.64 
60.26 

65.50 



55.44 

58.08 

60.72 
^3.36 



55.86 

58.51 
61.18 
63.84 



66.00166,50 



^.3467.86 



81.28 81.91 
83.82 84.48 
8^,36 87.04' 87,38 
88.90l89.60l89.95 



69.93 70.47 
72.52 73.08 
75.11 75.69 
77.70 78.30 



68.12 

70.74 
73-3<5 
75.98 
78.60I 



68.64 
71.28 
73.92 

79.ZO 



80.29 
82.^8 

85.47 
88.06 

90.65 



80,91 
83.5^2 
86.13 
88.74 

9'.35 



81.22 81.84 
83.84 84.46 
86.46 87.10 



89.08 



89.74 



91.70192.40 




1 

2 

4 



Cylinders in Ale Gallons. 



295 



%l Inches Diameter. 



maim 



mtm 



I .* I 



I -3 I 



2.68 

5.36 

£.04 

X0.72 

13.40 



7 
8 

9 
10 

II 
12 

13 
14 
l± 

16 

17 
18 

20 

21 

22 

23 
24 
25 
26 

17 
18 

29 
1? 
31 
3^ 

■« — 



16.08 
18.76 
21.44 
24.12 
26.80 



29.48 
32.16 

34.84 
37-52 
40.20 



56.28 
58.96 
61.64 
64.32 
67.00 



69.68 
72.36 

75.04 

77.72 
80.40 



83.08 
85.76 
88.44 
91.12 
9J.80 



2.69 

5.38 

8.07 

10.76 

23:45 

16.14 

18.83 

21.52 
24.21 
26.90 



2.71 

5.fi 

8.13 
10.84 

13.55 

16.26 
18.97 
21.68 

^4.39 
17.10 



2.73 

5*46 
8.19 

10.92 

16.38 

19. II 
21.84 

^4.57 
i7.?o 



2.75 
5.50 
8.25 

11.00 

21:75 
16.50 

19.25 

22.00 

24.75 
27.50 



42.88 

45.5^ 
48.24 

50.^2 

53.^0 



29.59 
31.28 

34.97 
37.66 

40.35 



29.81 
32.52 

35-23 

37.94 
40.65 



30.03 
32.76 

35.49 
38.22 

40.95 



30.25 
33.00 

35.75 
38.50 
41.25 



[ 4?.04 


43.3^ 


43.68 


45.73 


46.07 


46.41 


48.42 


48.78 


49.14 


51.11 


51.49 


51.87 


53.80I 


54.20 


54.^0 



44.00 
4^.75 
4950 
52.25 

55.00 



59.49) 

59.18^ 

61.87 

64.56 

^7.25 



56.91 
59.62 

62.33 

65.04 

<57.75 



57.33 
60.06 

62.79 

^5.52 

68.25 



57-75 
60.50 

^3.25 

66.00 

68.7 J 



^9.94 


70.46 


70.98 


T^fil 


73*'7 


73.7» 


75.31 


75.88 


76.44 


78.01 


78.59 


79.17 


80.70 


81.50 


81.90 



71.50 
74.25 

77.00 

79.75 

82.50 



8?.39 
86.08 

88.77. 

91.46 

94.15 



.01 
86.72 
89.4? 
91.^4 
94.85 



84.63 
87.J6 
90.09 
92.82 

9^.55 



85.25 
88.00 

90.75 
93.50 
96.15 



.5 I .6 I .7 1 '^ I '9 

2.76 2.78 2.80 2.82 2.83 

5.51 5.56 5.60 5.64 5-6^ 

8.28 8.34 8.40 8.46 8.49 

11.04 11.12 IJ.20 IT.18 11.32 

13.80 13.90 14.00 14.10 14.15 



16.56 

i?.3* 
22.08 

24.84 
27.60 



i6.58 


1 16.80 


16.91 


19.46 


19.60 


1974 


22.24 


22.40 22.56 


25.02 


25.20I 25.38 


27.80 


28.00 


1 28.201 



30.36 
33.12 
35.88 
38.64 

41.40 



30.58 
33.36 
36.14 
38.9^ 

41.70 



30.80 

33.60 

36.40 
39.^0 

42.00 



31.02 

33.84 
36.66 

39-48 
4^.30 



44.16 
46.92 
49.68 

1^.44 

55.10 



44.48 
47.16 

50.04 
52.82 
55.60 



44.80 
f7.6o 
50.40 
53.»o 
56,00 



45.12 

47-94 
50.76 

53.58 
56.40 



57.96 

60.71 

63.48 

66.24 


58.38 
61.16 

63.94 

66.72 


58.80 
61.60 

64.40 
67.20 


59.11 

61.04 

64.86 
67.68 


69.00 


69.50 


70.00 


70.50 



71.76 


72.18 


71.80 


7J.?a 


74,51 


75.06 


75.90 


76.14 


77-*8 


77.84 


78.40 


7.8.96 


80.04 


80.62 


81.10 


81.78 


81.80 


83.40 


84.00 


84.60 



16.98 
19.81 

12.64 

25.47 
28.3c 

31.13 
33.96 

36.79 
39.62 

41.45 



45.18 

48.IVI 

50.9^ 

53.77 
56.6c 



59.4?, 

62.16 

65.0s 
67.92 

70.75 




75.58 

76.41 

79.24 
82.07 

84.90 

87.73 
90.5 c 

93.35 

96»i2 



i 



1^6 Cylinders in Ale Gallons, 


i 


& 


}i Inches Diameter. 






o 1 •! 1 .1 


•J 1 


.4 II .5 1 .6 I .7 1 .8 


•9 




I 


M5 


X.87 


2.89 


2.91 


2.91 


2.94 


2.96 2.98 


3.00 


3.01 




1 


5.70 


5.74 


5.78 


5.81 


5.84 


5.88 


5.92 5.96 


6.00 


6.02 




I 


8.55 


8.61 


8.67 


8.7J 


8.76 


8.82 


8.88 


8.94 


9.00 


9.03 




4 


11.40 


TI.48 


11.56 


11.64 


11.68 


11.76 


11.84 


1 1.91 


12.00 12.04 




5 


14.1^ 


i4.?5 


14.45! 14.55 


14.60 


14.70 


14.80 


14.90 


15.00 15.05 




6 


17.10 


17.12 


17.34 


17.46 


17.51 


17.64 


17.76 


17.88 


18.00 


18.06 




7 


19-95 


10.09 


20«2 3 


20.37 


2Q.44 


10.58 


20.72 


20.36 


21.00 


al.07 




8 


2i.8o 


12.96 


23.13 


23.28 


23.36 


23.52 


23.68 


23.84 


24.00 


24.08 




9 


15.<55 


25.85 


26.01 


26.19 


26.18 


26.46 


26.64 


26.82 


27.00 


27.09 




10 


i8.5D 


28.70I 18.90 


29.10 


19.10 


29.40 


29.60 


29.80 


30.00 


30.10 




II 


5I-J5 


J1.57 ?i.79 


32.01 


32.11 


32.34 


32.56 


32.78 


33.00 


33.11 


. 


It 


J4.Z0 


M.44 ^-68 


34.92 


35.04 


35.28 


35.52 


35.76 


36.00 


36.12 




13 


?7.o5 


3 7.31 


37.57 


37.83 


37.96 


38.22 


38.48 


38.74 


39.00 


39.13 




H 


J 9.90 


40.18 


40.46 


40.74 


40.88 


41.16 


41.44 


41.72 


42.00 


42.14 




1^1 


42.7S 


4^o5 


43.35 


43.65 


43.80 


44.10 


44.40 


44.70 


45.00 


45.15 




i6 


45.^0 


45.92 


46.14J 46.56 


46.7.2 


47.04 


47.36 


47.68 


48.00 


48.16 


> 


17 


48.45 


48.79 


49.13 1 49-47 


49.64 


49.98 


50.32 


50.66 


51.00 


51.17 




i8 


51.J0 


51.66 


52.02 


51.38 


52.56 


52.92 


53.28 


53.64 


54.00 


54.18 




19 


54-15 


54.53 


54.91 


55.29 55.48I 


55.86 


56.24 


56.62 


57.00 


57.19 




;lo 


57.00 


57.40 


57.80 


58.10 


58.40 


58.80 


59.20 


59.60 


60.00 


60.20 




^i 


59.85 


60.17 


60.69 


61. II 


6l.^2 


61.74 


62.16 


62.58 


63.00 


63.21 




iz 


61.70 


63.J4 


63.58 


64.02 


64.24 


64.68 


65.12 


65.56 


66.00 


66,22 




^3 


65.55 


66.01 


66.47 


66.93 


67.16 


67.62 


68.08 


68.54 


69.00 


69.13 


. 


^4 


68,40 


68.88 


^9.36 


69.84 


,70.08 


70.56 


71.04 


71-52 


72.00 


72.24 




*5 


71.25 


71.75 


72.25 


72.7^ 


73.00 


73.50 


74.00 


74.50 


75.00 


75.25 




l6 


74.10 


74.61 


75.14 75.66] 


75-92 


76.44 


76.96 77.48 
79.92 80.46 


78.00 


78.26 


J 


t7 


7^.95 


77-49 


78.03 


78.57 


78.84 


79.38 


81.00 


81.27 


i8 


79.80 


80.56 


80.92 


81.48 


81.76I 


82.32 


82.88 


83.44 


84.00 


84.18 


« 


•9 


82.^5 


85.23 


83.81 


84.39 


84.68 


85,26 


85.84 


86.42 


87.00 


87.29 




[0 


85.50 


86.10 


86.70 


87,30 


87.60 


88.20 


88.80 


89.40 


90.00 


90.30 






88,S5 


88.97 


89.59 


90.11 


90.52 


91.14 


9^.76 91.38 


93.00 


93.31 






91.10 


91.84 


* 92.48 


93.12 


93.44 


94.08 


94.72 95.36 


96.00 


96.32 






94*0 5 


94.7 J 


95.37 


96.03 


9^.36 


97.02 


97.68 98.34 


99.OP 


99.33 






96:90 


97.5« 


98.26 


98.94 


99.28 


99,96 


ioc.64 101.32 


102.00 


102.24 






99.75 


100.45 


101.15 


ior.85 


102.10 


102.90 


103.60I 104.30 


io5.oo|io5»35| 





Cylinders in Ale GaUons* 



2p7 



«-«• 



33 biclus Di^fneter, 



5.i 



.1 



I •» I .J I -4 II .f I .6 1 



^1 



2 

4 
5 



J.03 
,6.06 


3.05 

6.10 


9.09 


9.M 


IZ.I2 


I2.20 


IM5 


iy.i5 



3.07] 

6.14 

9.11 

12.28 

IJ.JJI- M.45 



3-o9| 
6.18* 

9.^7 
12.36 



7 
8 

9 
10 



18.18 

21.21 
24.24 
27.27 

go.go 



18.30 

i^35 

24.40 

^7.4 5 
30.50I 



18.42 
21.49 

14.56. 

• 27.6J 
30.70 



18.14 
21.63 

24.72 
30.90I 31.10 



3.1 1 
6.22 

9-53 
12.44 

15^55 

"18.66 

21.77 
24.88 

27.99 



3-n 
6.26 

9-39 
12.52 

15.65 



3-14 
6.28 

9-4 i 
12.56 

15.70 



3.16 
6.32 

9.48 
ia.64 

15.80 



I >8 I 

6.36 

.9.54 
12.72 

15.90 



. 3.ac 

6.4c 

9.6c 

12.8 c 

1 6.0c 



33.33 
36.36 

39.39 

42.42 

151 45.45 



II 
12 

'3 



33-55 
36.60 
39.65 
42.70 
45.75 



33.77 
36.84 

3991 
42.98 

46.05 



33.99 

37.08 

40.17 
43.16 

46.35 



34.21 

37.32. 

40.43 
43.54 
46.65 



18.78 
21.91 

15.04 
28.17 

3M0 



18.84 
21.98 

25.12 
28.26 

31.40 



18.96 
22.12 
25.28 

28.44 
31.60 



1 9.08 j 19.2c 
22.26 22.4c 



15.44 
28.62 

31.80 



2.5.6c 
28.8 c 
32.00 



16 


48.48 


48.80 


49.11 


49-44 


17 


51.51 


51.85 


52.19 


51.53 


18 


54.54 


54.90 


55.26 


55.61 


19 


57.57 


17*9S 


58.33 


58.71 


20 


60.60 


61.00 


61.40 


61.80 



49.76 

52.87 
55.98 

59.09 

62.20 



21 


63.63 


64.05 


64.47 


64*89 


22 


66.66 


67.10 


67.54 


67.98 


13 


6^.6^ 


70.15 


70,61 


71.07 


14 


72.72 


73.10 


73.68 


74.16 


25 


75.75 


76.25 


76.75 


77.15 



65.31 

68.42 

7M3 
74.64 
77.75 



26 

17 
28 

19 
30 



78.78 
81.81 
84.84 
87.87 
90.90 



79.30 
82.35 

85.40 
88.45 

91.50 



79.82! 80.34 



82.89 
85.96 
89.03 
92.10 



83.43 
86.52 

89.61 
92.70 



80.86 

83.97 
8/.08 

90.19 

93.30 



31 
31 

33 
34 



9l'9l 
96.96 

99-99 



94.55 

97.60 

100.65 



103.02 103.70 
io6.o^lio6.7^ 



95.17 
98.24 

101.31 

104.38 



95.79 
98.88 

101.97 

105.06 



I07.4WI0'?.I^ 



96.41 
99.52 

102.63 

105.74 
'108.8^ 



34.43 
37.56 
40.69 

43.82 
46.95 



3454 
37.68 
40.82 
43.96 
47.101 



34.76 

17'9^ 

41.08 

44.14 
47.40 



34.98 
38.16 

41.34 
44.51 

47.70 



35.20 
38.4c 
41.60 
44.80 
48 .,00 



50.08 

53.11 

56.34 

59.47 
62.60 



50.14 

53.38 

56.51 
59.66 

62.80 



50.56 

53.71 
56.88 

60.04 

63.20 



.50.88 
54.06 

57.14 
60.42 

63.60 



51.20 
54.40 
57.60 
60.80 
64.00 



65.731 


65.94 


66.36 


66.78 


68.86 


69.08 


69.52 


6^.96 


71.99 


71.11 


72.68 


71^1^ 


75.11 


75.36 


75.84 


76.22 


78.25 


78.50 


79.00 


79.50 



67.20 

1 70.40 

73.60 

76.80 

86.00 



81.38 

84.51 
87.64 

90.77 
93.90 



81.64 
84.78 

87.91 
91.06 

94.10 



82.16 

85.31 
88.48 



82.68 
8^.86 
89.04 



91.64I 92.22 92.80. 



94.80 1 95.40 



83.20 
86.40 
89.60 



96.00 



97.03 
100.16 

i.03.29 



97-34 
100. 

103.62 



106.42 1 06.76 j 



97-9^ 

10I«I2 

104.28 



98.58 
IOI.76 

104.94 



107.441108.12 



'oo.y^li09.9o|iio.6ol 111.30 



99'^^ 
102.40 

105.60 

108.S0 

112.OQ 




J 



mi^m^i^immmmm 



)8 



Cylinders in Me Gattom. 



^4 htebes Diamtter. 



I .1 L •* I -M -4 fl .% \ .6 \ .7 I 8. I 



9 



6.44 

11.88 
16.10 



5.M 
6.48 

9.7 a 

12.96 

16.20 



5.26 
6.J2 

9.78 

I^o4 
16.50 



3.18 

9.84 
13.12 
16.40 



6.60 

13.20 
16.50 



19.5* 

22.54 

25.76 
28.98 

32.20 



I9*44i 19-56 
22.681 22.82 



29.16 
3 2.40 



26.08^ 

i9»H 
31.60 



19.68 
22.96 

26.24 

29.51 
32.80 



19.80 
23.10 
26.40 
29.70 
33.00 



HI 
6.62 

9.9 J 
13.M 
t^.55 



6.66 

9.99 
13.32 



his 

6.70 
10.05 

13.40 
16.6 5l 16.75 



3-57 
6.74 

lO.II 

15.48 
16.85 



hi9 

6.78 

10.17 
13.56 
16.95 



I 



3 5-4 2 


35.64 


35.86 


36.08 


38.64 


38.88 


39.11 


39'i/ 


41.86 


42.12 


41.38 


42.64 


45-08 


45.3^ 


45.64 


45.9i 


48.30 


48.60 


48.90 


49.20 



51.52 


51.84 


52.16 


52.48 


54.74 


55.08 


55.42 


55.76 


57.96 


58.32 


58.68 


59.04 


61.18 


61.56 


61.94 


62.32 


64:40 


64.80 


65.20 


65.60 



5<5.3o 
39.60 
42*90 
46.20 
49*50 

52.80 
56.10 

59.40 
^2.70 
66.00 



67.62 
70.84 
74.06 

77.28 
80.50 



68,04 
71.18 
74.52 

77.76 
81.Q0 



68.46 

71.71 

74.98 
78.24 
81.50 



68.881 69.30 
72.16 72.60 



75.44 
78.72 
82.00 



75.90 
79.20 
82.50 



83.72 
86.94 
90.16 
93.?8 
96.60 



84.24 
8^.48 

90.71 

9h9^ 

97.101 



84.76 
88.01 
91.18 

94-54 
97.80 



85.28 
88.56 
91.84 
95.11 
98.40 



85.80 
89.10 
91.40 
95.70 
99.00 



99.81 
03.04 
06.16 
09.48 
:ti.7o 



100*44 
103.68 
106.92 
iro.i6 



10X.06 
104.31 
107.58 
1 10.84 



101.63 j 102.30 
104.96:105.60 
108.14 108^0 
111.52112.20 



TU.40l114.10l1r4.80 1.15,^0 



19.86 
2J.I7 

26.48 
29.79 

33.10 



19.98 
23.3* 
26.64 
29.97 



35.J0I 33.50 



20.l0| 20.22 

»3.45 
26^80 

30.15 



25.59 
26.96 

J0.33 

.55.70 



36.41 
59.72 
43.03 
46.34 
49.^5 



36.63 
39.96 

45.29 
46.61 

' 49.95 



36.85 
40.20 

45.55 
46.90 

50.25 



57.07 
40.44 
45.81 
47.18 

50.55 



20.34 

23.73 
27.12 

50.51 

J 5.90 

57.29 
40.68 

44.07 
47.46 

50.85 



52.96 
56.27 

19'S^ 
62.8^ 

66.20 



55.28 
56.61 

59-94 
63.27 

66,60 



53.60 

56.95 
60.30 

63.65 
67.00 



53.92 

57.29 
60.66 

64;o3 

67.40 



54.24 
57.63 

6l.02 

64.41 
67.80 



69.51 

72.82 

76.13^ 

79*.44 
81.75 



69.95 
73.16 

76.59 

79.9* 
83.25 



70. J 5 
73.70 

77.05 
8a4o 

83.75 



70.77I 71.19 



86.06 
89.37 
91.68 

9S'99 
99.50 



'86.58 
89.91 

95.24 

9^.57 
99.90 



87.10 

90.45 
95.80 

97.»^5 
100.50 



74.14 

77.51 
80.88 

84.25 

"87^.61 

90.99 
94.36 

97.73 

lOX.lO 



74.58 

77.97 
81.36 

84.75 



83.14 

91.53 
94.92 

98.31 
101.70 



101.61 

105.92 
109.23 

112.54 
115.85 



103.23 
106.56 

109.89 

113.22 



103.85 
107.10 

110.55 
113.90 



116.55 117.15 



104.47 
107.84 

111.21 
114.58 

117.95 



105.09 
108.48 
11T.87 
115.16 
118.65 





Cylinders in ^ GaSons, 


^ 


295! 


Depth\ 


1 


g5 Inches Diameter. 


« 


_ 1: .1 


.2 1 .3 1 .4 1 .5 1 .6 1 .7 1 .8 1 .9 


I 


J.41 


3.43 


3.45 


3.47 


3.49 


3.51 


3.53 


3.55 


3.57 


! i-ii 


2 


6.82 


6.86 


.6,^6 


6.94 


6.98 


7.02 


" 7.06 


7.10 


7.14 


7.1^ 


I 


10.23 


10.29 


10.35 


10.41 


10.47 


10.53 


10.59 


10.65 


10.71 


10.77 


4 


lj.^4 


13.72 


13.80 


13.88 


13.96 


14.04 


14.12 


14.20 


14.28 


.I4»3.< 


6 


17.05 


17.15 


17.25 


17.35 


. 17.45 


17.55 


17.65 


17.75 


17.85 


17.91 


20.46 20.f8 


20*70 


28.82 


20.94 


2i.o6 


2t.l8 


21.30 


21.42 


21.54 


7 


aj.87 24.01 


24.15 


24.29 


24.43 


24.56 


24.71 


24.85 


24-99 


25.13 


8 


17.28 


^7-44 


27.60 


27.76 


27.92 


28.07 


28.24 


28.40 


28.56 


28.71 


9 


J0.69 


30.87 


3^.05 


31.23 


31.41 


31.58 


31.77 


31.95 


32.13 


32.31 


10 

II 


?4.io 


34.30 


34.50 


34.70 


34.90 


35.10 


35.30 


35.50 


35.70 


35.9c 


37.51 


37.73 


37.95 


38.17 


38.39 


38.61 


38.83 


39.05 


39.27 


39-49 


I2 


40.92 


41.16 


41.40 


41.64 


41.88 


42.12 


42.36 


42.60 


42.84 


43.08 


»3 


44. n 


44.59 


44.85 


45.11 


45.37 


45.63 


45.89 


46.15 


46,41 


46.67 


14 


47.74 


48.02 


48.30 


48.58 


48.86 


49.14 


49.41 


49.70 


49.98 


5o.t]6 


15 


5i.«5 


51.45 


51.75 


52.05 


52.35 


51.65 


52.95 


53.25 


53.55 


53.85 


54.56 


54.88 


55.10 


55.52 


55.84 


56.16 


56.48 


56.^0 


57.12 


57.44 


17 


57.97 


58.31 


58.65 


58.99 


J9.33 
62.82 


59/67 


60.01 


60.35 


. 60,69 


61.03 


^8 


61.38 


61.74 


62.10 


62.46 


63.18 


63.54 


63.90 


64.26 


64.62 


19 


64.79 


65.17 


65.55 


65.93 


66.31 


66.6^ 


67.07 67.45 


67.83 


68.21 


20 
21 


68.20 
.7X.61 


68.60 


69.00 


69.40I 69.80I 


70.20 


70.60 71.00 


71.40 


71.80 


72.03 


72.45 


72.87 


73.29 


73.71 


74.131 


74.55 


74.97 


75.39 


^2 


75.02 


75*46 


75.90 


76.34 


76.78 


77.22 


77.66 


78.10 


78.54 


78.98 


i3 


78.43 


76.89 


79-37 


79.81 


80.27 


80.73 


81.19 


81.65 


8t.ii 


82.57 


14 


81.84 


82.32 


82.80 


83.28 


83.76 


84.24 


84.72 


85.20 


8^68 


86.16 


25 

26 


85.»5 


85.75 


86.25 


86.75 


87.25 


87.75 


88.25 


88.75 


89.15 


89.75 


88.66 


89.18 


89.70 


90.22 


90.75 


91.26 


91.78 


9i.|o 
95.85 


92.82 


93.34 


17 


92.07 


92.61 


93.«5 


93.69 


94.24 


94.77 


95.31 


96.39 


96.93 


28 


95.48 


96.04 


96.60 


97.16 


97.72 


98.18 


98.84 


^9.40 


99*9^ 


ID0.52 


19 


9^.^ 


99-47 


100.05 


100.63 


101.21 


101.79 


102.37 


102.95 103.53 


104.11 


50 
5? 


€02.30 


102.90 


103.50 


104.10 


104.70 


105.30 
108.81 


105.90 


to6.5o 107.10 


107.70 


»o5.7i 


106.33 


106.95 


107.57 


108,19 


109.43 


110.05 


110.67 


111.25 


J* 


109.12 


109.76 


110.40 


1 1 1.04 


111.68 


112.32 


1 1 2.96 


1 1 3.60 


114.24 


114.8^ 


5? 


Il2.f3 


113.19 


113.85 


II4.5I 


115.17 


115.83 


116.49 


117.15 


117.81 


118,45 


54115.94 


116.62 


117.30 117.98 


118.66 


119.34 


120.02 


120.76 


121.38 


122«0< 


?^ ri9.?5 


120.05 


120.75 I21.4^|l21.T5l 


T 22,8 5 


123.55 


124.25 


124.95 


i2 5,6j 




■• 




. . 


1 
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CyUttderf in Ale GaBms, 






mmm 



56 Inches Diameter. 



I .1 r.i I .5 I 



.5 I .^ I .7 I .8 I .9 



I 


l.6\ 


3.63 


3.65 


3.67 


3.69 


3.71 


3.73 


3-75 


3.77 


3.79 


1 


7.22 


7.26 


7.30 


7.34 7.38I 


' 7.41 


7.46 


7.50 


7.54 


7.58 


3 


X0.83 


10.89 


10.95 


II.OI 


11.07 


11.13 


11.19 


II.15 


11.51 


"•57 


4 


14.44 


14.51 


14.60 


14.68 


14.76 


14.84 


14.91 


15.00 


15.08 


15.16 


5 


18.05 


18.15 18.25I 


18.35 


18.45 


18.55 


18.65 


18.75 


. 18.85 


18.95 


6 


21.66 


21.78 


21.90 


22.02J 22.14! 


22.26 


22.58 


22.50 


22.62 


22.74 


7 


2f.27 


25.41 


^^^^^ 


^^^^9 


15.83 


»5.97 


26.U 


26.25 


26.59 


26.55 


8 


28.88 


29.04 


29.2c 


29.36 


19.51 


29.68 


29.84 


30.00 


50.16 


30.J2 


9 


J 2.49 


31.67 


31.85 


33.03 


33.11 


33.39 


33.57 


33.75 


33*93 


34.11 


[0 


J6.10I j6.jo 


56.50 


36.70 


36.90 


37.10 


37.30 


37.50 


37.70 


37.90 


[I 


39.71 39.93 


40.15 


40.37 


40.59 


40.81 


41.05 


41.15 


41.47 


41.69 


[2 


43.5^ 435^ 


43.80 


44.04 


44.18 


44«5i 


44.76 


45.00 


45.14 


45.48 


^l 


46.95 47.19 


47.45 


47.71 


47.97 


48.25 


48.49 


48.75 


49.01 


49**7 


14 


50.54' 50.82 


5i«io 


51.38 


51.66 


51.94 


52.22 


52.50 


51.78 


53.06 


15 


54.1 5i T4.4f 


54.75 


55.05 


55.351 


55.65 


55.95 


56.25 


56.55 


56.85 


[6 


57.761 58.08 


58.40 58.72 j 59.04 


59.36 


59.68 


60.00 


60.32 


60.64 


17 


61.37 


61.71 


62.05 


'62.39 62.73 


65.07 


63.41 


63.75 


64.09 


64.43 


[8 


64.98 


65.34 


65.70 


66.06 


66.42 


66.78 


67.14 


67.50 


67.86 


68.22 


^9 


68.59 


68.97 


69.55 


69.73 


70.11 


70.49 


70.87 


71-15 


71.63 


72.01 


io| 72.16 


72.60I 7300I. 73.40I 73-8o| 


74.20 


74.60 


75.00I 75.40 


75.80 


.1 


75.81 


76.13 


76.65 


77.07 


77.49 


77.91 


78.33 


78.75 79.17 


79.59 


.2 


79.4i 


79.86 


80.30 


1 80.74 


81.18 


81.62 


82.06 


82.50 


82.94 


83.3^ 


? 


83*03 


83.49 


83.95 


84.41 


84.87 


85.33 


-85.79 


86.25 


86.71 


87.17 


4 


86.64 


87.U 


87.60 


88.08 


88.56 


89.04 


89.51 


90.00 


90.48 


90.96 


5 


90.15 


90-7 S 


91.15 


91.75 


92.25 


91-75 93.151 93.75 


94.15 


94.75 


.6 


93.86 


94.58 


94.90 


95.41 


95.94 


96.46 


96.98 


97.50 


98.02 


98.54 
101.33, 


7 


97.47 


98.01 


98.55 


99.09 


99.63 


100,17 


100.71 


101.25 


101.79 


,8 


loi.off 


101.64 


102.20 


102.76 


103.52 


X05.88 


104.44 


105.00 


105.56 


106.12 


9 


104.69 


105.17 


105.85 


106.45 


107.01 


107.59 


108.17 


108.75 


109.33 


109.91 





108.50 


108.90 


109.50 110.10I 


110.70 


111.50 


1 11.90 


112.50 


113.10I 


113.70 


I 


1 1 1. 91 


II1-55 


115.15^115.77 114.59 


115.01 


115.65 


116.25 


116.87 


117.49 


2 


115.51 


116.16 


116.80,117.44 118.08: 


118.72 


119.56 


120.00 


120.64 


121.28 


i 


119.15 


119.79 


120.45 I2l.ll 


121.77- 


122.45 


123.09 


X13-75 


124.41 


125.07 


4 


122.74 


125.41 


124.10 124.78 


125.46 


126.14 


126.82 


127.50 


128.18 


128.86 
152.65 


% 


126.2S 


127.05 


Ii7.7^ i28.4^'l'»9.Ml 


ri9.S5 


150.5s 


151.^5 


I ? 1.95 



Cylinders in jAe Gallons. 



301 



■*»•■ 






57 Inches Diamtttr. 



-• •^ 



1 



I 



•2 



I -3 I -4 II .fiAi -7 I .8 r 



.9 



1 

1 

4 
$ 



3.81 

7«^2 

XI.43 

IT.24 



J.83 

7.66 

11.49 

19.15 



^MM 



7.70 

11.^5 

15.40 
19.25 



3,87 

7.74 
xi.6i 

If. 48 
19.J5 



3.90 

7.80 

1 1.70 

15.^0 

19.50 



.7 
8 

9 

10 



»2.«^ 
26.^7 

30J48 

U^^9 
38.10 



12.98 
16.8 1 
30.^4 

54.47 
J8.30 



23.10 

i6.95 
30.80 

34.^5 
38.50 



23.22 
27.09 
30.96 
34.83 
38.70 



23.40 
27.30 
31,20 

3 5:io 
39.00 



3.92 

7.84 

11.76 

15.68 
19.60 



3-94 1 
7:88 

11.82 

1^7^ 
19.70 



1-9^ \ 

7,92 

ii.88 

15.84 
19.80 



3.98 
7.96 

11.94 
iy.9i 



4.0c 

8.0c 

121.0c 

16.0c 



19.901 20.0c 



XI 

1:2 

13 
14 

i'5 



4-1.91 

-45.72 
495^3 



42.13 

45.96 
49-79 
53.^2 



57-f 5r 57-45 



42.351 4^-57 



46.20 
50.05 

53.90 
57.75 



4^-;44 
50.33 

54;i8 
58.05 



42.90 
46.80 

50.70 

54.60 

58.50 



16 

17 

i8 

19 

20 



6Q,p6\'6i.i% 



^4.77 
68.J8I 

7^.39 
76.20 



»6^5.n 
d8.94 

7^.77 
76.70 



^i.po 

^5-45 
69.30 

73.15 
77.00 



61.92 
65.79 
69.66 

75.53 
77.40 



61.40 
66.30 
70.20 
74-10 
78.00 



21 

22 

i3 
24 
*5 



80.01 
83.81 
87.63 

91.44 

9^-25 



80.43 
84.26 

88.09 

91.92 

95.75 



80.85 8i.a7j 81.90 



84.70 
88.55 
92.40 

96.25 



85.14' 85.80 

89.DIJ 89.70 

92.8^ ^.60 

96.71 '97'SO 



23-5i 

27.44 
31.36 

35.28 

39.20 



23.64 

27.58 
31.52 
35.46 
39.40 



23.76 
27.72 
31.68 

.^5.64 
39.60 



23.88 
27.86 

31-84 
35.82 

39.80 



24.0c 
28.0c 
32.0c 
36.0c 
40.0c 



43-1^ 

47.04 

50.96 

.54.88 

•58.80 



26 


99.06 


99.58 


1 00.10 


iod.62 


i7 


102.87 


103.41 


103.95 


it54.49 


28 


106.68 


107.24 


107.80 


108.36 


19 


110.49 


1 11.07 


111.65 


112.23 


30 


h"4.3o 


114.90 


115.50 


116.10 



105.30 

109.20 

113.10 

117.00 



31 

3i 
33 
34 
35 



118.H 
121.92 

»i5.73 
129.54 
133.3s 



118.73 
122.56 
126.39 
130.22 



119-35 

123.20 

127.05 
130.90 



134.05 '34'75 



119.97" 120.90 
1 23.84 1 124.80 
127.71 128.70 
131.58 132.60 
135.45I136.50 



43.34 
47.18 

51.22 

55.16 

59-101 



45.56 
47-52 

51.48 

55.44 
59'4o 



43.78 
47.76 

51.74 
U*72 



44.0c 
48.0c 
52.00 
56,0c 



59.701 60.00 



62.72 
6^.64 
70.56 
74.48 
78.40 



63.04 
66.98 

70.92 

74.86 

78.80 



63.J6J 63.68 
67.321 6y.66 
71.28 

75.i4 
79.20I 



71.64 
75.62J 76. 
79.60 1 8o.< 



64.00 
68.00 
72.00 
00 
00 



82.32 

S6.24 
90. 1 6 

'94.p8 
'-58.00 



82.74 

• 86.68 

90.62 

94.56 

98.50 



•8j.i6l 83.58 



87.^2 
91.08 

95-04 



87.56 

9^-54 
95.52 



99.001 99.50 



84.00 
88/jo 
9^2.00 
96.00 
100.00 



01.92 
05^84 
09.76 
13.68 
17.60 



102.44 
106.38 
110.32 
114.26 
118.20 



102.96 
io6.5|2 
110.88 

114. S4 
n8.8o 



103.48 
107.46 
111.44 
115.42 
1 1 9.40 



i04.t)o 
108.00 
1 1 i.o6 
116.06 
120.0Q 



21.52 

25.44 
29.36 

33.28 



122.14 
126.08 
150.02 
133.96 

137.9^ 



122.76 
126.71 
130.68 

134.64 
138.60 



123.38 
127.36 

'3».34 
135.32 
'39.?o 




>z 



Cylinders in Jk GdUons, 



mm 



•k»" 



1% Ittcbes Diameter. 



I -t I .t I .? I >4 il .5 1 .<? I -7 I -8 I 



Vol 


4^4 


4«o6 


8.04 


.8.q8 


8.1* 


X2.o6 


12.11 


11.18 


xlo3 

1 


16.16 


16.24 


20. 1 


20.20 


20, go 



4.09 

8.18 

12.27 

20.45 



4.11 

8.22 

J 1.33 
16.44 
10.55 



24.12 
28.14 
32.16 
36.18 
40.10 



I4»i4 
28.28 

32.32 
36.36 

40.40 



I 24.36 
28.42 

I 3».48 
3^-14 



^4.54 
28.63 

32.71 

36.81 



40.60I 4o\9o 



24.66 
18.77 
32.88 
36.99 
41.10 



44.11 

48.14 
51.^6. 

56.28 

6o«3o 



44.44 
48.4^ 

S1.5J' 
56.56 

60.60 



44.<6 
48.71 

J».78 
Jtf.84 

60.90 



44.99 

49.08 

53.17 

57.26 

61.35 



45-11 

49.3* 
53.43 

57.54 
61.65 



64.32 


64.64 


64.96 


65.44 


68.34 


68.68 


69.02 


^9U 


72.36 


71.72 


73.08 


73.^» 


76.38 


76.76 


77.14 


77.71 


80.40 


80.80 


81.20 


81.80 



65.76 
69.87 
73.98 

78.09 
82.20 



84.42 
88.44 
92.46 
96.48 

00*50 



84.84 

88.88 
91.92 

101.00 



85.26 
89.32 

911^ 

97.44 

I0I.50 



.85.89 
89.98 
94.07 
98.16 

102.25 



86.51 
90.41 

94-53 
98.64 

102.75 



04.51) 105.04I 105.56 106734 



08.54ho9.08ljo9.61 
12.56 ii3^iz|ii3.68 
16.58 117.16lij7.74 

20.60 I 21.201 121.80 



110.43 

114.51 
118.61 

122.70 



106.86 
110.97 
1 1 5.08 
JJ9.I9 
123.30 



14.61 
28.64 
31.66 
36.68 
40.70 



1x5.241 125.86; 126.79 
I29.18I 129.9211 30.88 



137.36 138.04 
141.40I142.10 



134.97 
139.06 



117.41 
X3I-51 

155.63 



4.1 3 

8.26 

12.39 
16.51 

io.65 



4.15 
8.30 

X*.45 
16.60 

20.75 



4v»7 

8.34 
12.51 

16.68 

10.85 



4.19 
8.38 



16.76 
10.95 



4.21 

8^2 



1 1.57^^1.^3 



16.^4 
21.05 



24.78 
28.91 

33-<'4 



41.30 



14.90 
29.05 
33.10 



37-17 37.35 



4".5o 



x5.oi| 25.14 



i9.;9 

35.3^ 
37.53 
41.70 



»9.33 
335^ 
37.71 
41.90 



25.26 
29,47 

33.<58 

37.89 
41.X0 



45-43 

49.5.6 
53.69 

57.«2r 
61.95 



45.65 
49-8 o 

53-95 

58.10 

62.15 



45.87 
50.04 

54.* 1 
58.38 



46.09 
50.18 

54.47 
5«.66 



61.551 62.85163,15 



46. J I 

50.f2| 

54.7 J 

58.94 



66.o8 
70.1 1 

74-?4 

78.47 
82.60 



I 66.40 

70.55 
74.70 
78.85 
83.00 



^ 86.731 
90.86 

94.95 



103.15 



87.15 
91.30 

95.45 



99.lt 99.60 



103.75 



107.381107.90 
111.51 112.05 
115.64 116.10 
IJ9.77 120.35 
123.90 124.50 



I115.10 



108.94 
113.13 

II7.3> 
111.51 

115.70 



109.46 
1 1 3-6.7 
117.88 
122.09 
116,30 



128.03 
132.16 



128,65 
132.80 



136.29 136.95 
139.74I Mo»4i 141.10 



119^*7 
«n-44 

«37.6i 
141.78 



119.89 
134.08 

>38.27l 
141.46 



'57»^*' •^7./*ri **t"»n* •.f.-iw A<(»./w ^t»^i^ 
143.1 5 1 14^851' 144. 55! i45.i5li45.95iH6.65 

I I .^iii I \ m ■' * I. ■ 1 ^».— II I ihiw 



130.51 

1 34.ri 
1 38.9 J 

143.14 
147.? 5 



t 



I 

1 

i 

4 
_5 

6 

7 

8 

9 

lO 

II 

12 

14 
II 

i6 

17 
i8 

19 

20 

21 

22 

»? 

14 
M 

26 

17 

28 

*9 



Cylinders in Ak Gallons. 



^0} 



i«-**i 



39 Inches Diameter. 



I .1 I .2 1 .? I -4 II -5 I .6 



I 



I .if \ 



31 
3* 
33 
l54 
135 



4.14 
8.48 

12*71 

21.10 



4.16 

8.51 
12.78 

17.04 
21.30 



4.18 

8.56 

12.84 

17.12 

11.40 



4.50 

S.6o 
12.90 
17.20 
21.50 



4.32 

8.64 

11.96 

17.28 

21.60 



*^44 
29.68 

H-9i 

38.16 

41.40 



25.5^ 
29.82 

54.08 

38-34 
42.60 



2 $.68 
19.96 

34.^4 
38.S2 

41.80 



25.80 
30.10 
34.40 

38.70 
43.00 



25.91 
30.24 

34.5^ 
38.88 

43.20 



46.64J 46.86 



,50.88 
6 




51.12 

55.38 
59.^4 

63.90 



47.08 
51.36 

55.64 
59.92 

64.20 



47.3® 

51.60 

55.90 

60.20 

64.50 



47.51 

51.84 

56.16 

60.48 

64.80 



67.841 68.16 

7.2.08 i 72.42 



76,32 
So. 5 6 

84.80 



76.68 
80.94 
85.20 



68.48 
72.76 

77-<>4l 

8 1,31 
85.60 



68.80 
73.10 

77-40 
81.70 
86.00 



73.44 
77.76 

82.08 

86.40 



89.04 
93.28 

97-5 i 
101,76 

106.00 



89.46 

93.71 
97.98 

102.24 
106.50 



89.88 

94.16 

98.44 

101.71 

107.00 



90.30 

94.60 

98.90 

103.10 

107.50 



90.72 

95.04 
99.36 

103.68 

108.90 



110*14 
SI 4.48 
118.71 
122.96 



110.76 
115.01 
119.18 

123.54 



127.10I127.80 



111^28 
115.56 



iii.8o 
116.10 



X 1^.8 411 20«4O 

1 24.1 ill 14*70 



112.32 
116.64 
1 10.96 
125.28 



128.40I119.00 129.60 



I3M4 
135.68 

139.92 

144.16 

148.40 



131.06 131.68 
136.32 136.96 

140.58 I4'»14 
144.84 145.51 
i49,io| 149.80 



i33-?oli33.9i 



157.60 
141.90 
146.10 
1 50.50 



ig8.i4 
142.56 
146.88; 
151.10' 



4.35 
8.70 

13.05 
17,40 

21.75 



4*37 

8.74 

13.11 

17.48 
21.85 



4.39 
8.78 

13.17 

17.56 

21.95 



4.41 1 
8.81 

13.13 
17.64 
12.05 



4»43 
8.8e 

13.25 

17.7 a 

22.1^ 



16.10 

30.45 
34.80 

39.15 
43.50 



16,21 


16.34 


26.46 


30.59 


30.73 


30.87 


•34.96 


35.11 


35.18 


39.33 


39.51 


39.69 


43.70 


43.90 


44.10 



26.58 

31.01 

35.44 

39.87 

44.30 



47.85 

52420 

56.55 

60.90 

65.15 



48.07 
51.44 

56.82 
61.18 

65.55 



48.29 

52.68 
57.07 

61.46 
65.85 



48.51 

52.91 

57-33 
61.74 
66.15 



48.73 
53.16 

57-59 
62.01 
66.45 



69.60 

73.95 
78.30 

82.65 
87.00 



69.91 


70.24 


70.56 


74.19 

.78.66 
83-03 

87.40 


74.63 
79.01 

83.41 

^7.80 


74.97 
79.38 

83.79 

88.20 



70.88 

75.31 
79.74 

8^4.17 

88.60 



91.35 
95.70 

00.05 
04.40 

08.75 



91.77 

96.14 

100.51 

104.88 



92.19 

96.58 

100.97 

105.36 



109.15 1 109.7 5 



92.61 

97.01 

101.43 

105.84 

110.15 



i3.io|ii3.6i|ii4.i4 

17.45 
11.86 
26.15 
30.50 



117.99,118.53 
111.36^ 122.92 
126.73 117.31 
131.10 131.70 



114.66 
119.07 
113.48 

127.89 
131,30 



93.05 

97.4^ 
101.89 

106.32 

I1P£5 

115.18 
119.61 

124.04 
118,47 

131.90 



136.71 

141.ll 

145.53 
149.94 

. ^1.25 15^-95 153.65 154.35 



34.85 
39.^0 

43.55 
47.90 



I35;47ji36.09, 
139.84 140.48, 
144.87 



144.11 
148.58 



149.16 



137.33 
141.76 

146.4^ 

150.62 

155.05 



504 



Cylinders in Ale GaOom. 



'•tea 



to 

5> 



1 



.1 



.1 



40 Inches Diameter. 

.5 



I .5 I .4 



I .<^ I .7 IJ. I 



.9 



1/ 4.46 
8.91 

17.84 

12. JO 



4l 
5 



7 
8 

10 

ti 

[2 

t5 
[6 

;8 

,0 



4.48 


4.50 


4-5 i 


8.95 


9.00 


9-04 


13,44 


I?. 50 


ij;0 


17.91 


18.00 


18.08 


22.40 


ll.fO 


22.60 



4.55 

9*10 
«3.6$ 

l8.20 

1275 



26.74 


26.88 


27.00 


27.12 


JI*22 


JI.56 


31.50 


31.64 


35.68 


35.84 


36.00 


16.16 


40.14 


40.31 


40.50 


40.68 


44.60 


44.80 


45.00 


45-10 



27.30 

31.85 

36.40 

40.95 
45.50 



49.06 

53-5» 

62.44 

66.90 



49.28 

53.76 
58.24 



71.36 
75.81 

So.id 

84.74 
89.20 



67.10 

71.68 
76.16 

8x>.64 
85.12 
89.60 



49.50 
54.00 

58.50 



62.72 63.00 



67.50 



49-72 

54.14 
58.76 

63.28 

67.80 



50.05 
54«6o 

59.15 

63.70 

68.25 



4.57 

9.»4 

13.71 
18.18 

22.85 

27.41 

31-99 
36.56 

41.13 
45.70 



4.59 


4.61 


9.»8 


9.21 


x?.77 


13.83 


l8;36 


18.44 


21.95 


23.05 



4.641 4.66 

9.181 9.32 
13.921 13.98 

.i8.56| 18.64 
23.10I 13.50 



27.54 


27.66 


27.84 


32.13 


32.17 


3^.48 


36.71 


36.88 


37.12 


41.31 


41.4^ 


41.76 


45.90 


46.10 


46.40 



27,96 

32.62 

37*28 
41.94 

46.60 



50.271 50.491 50.71 



72.00 

76.50 

81.00 

85.50 

90.00 



71.32 
76.84 

81.36 

85.88 

90.40 



72.S0 

77.35 

81.90 

86.45 

9T.00 



93.66 


94.08 


94.50 


98.11 


98.56 


99.00 


102.58 


105.04 


103.50 


I07.04I 107.51 


108.00 


111.50 


1II2.00 


111.50 



12 

3 
'4 
'_5 

.6 

!r7| I 20.42 110.96 

.8 1214.88 125.44 

19129.34 129.92 

{OI33.80II34.40 
ll 138.26 



949*1 95.55 

99.44|ioo.io 

I03.96l104.65 

1 08,48 1 109.20 

113.00I113.75 



54.84 

59.41 
63.98 

68.55 



55.08 

59.67 
64.16 

68.85 



55.32 

59-95 

64.54 

69.15 



5».04 
55.68 

60.32 
64.96 

69.60 



51.26 

55.92 
60.58 

65.24 
69.90! 



73.11 
77.69 
82.26 
86.83 
91.40 



73.44I 73-76 



78.03 
82.62 
87.21 
91.80 



78.37 
82.98 

87.5^ 
91.20 



74.24 
78.88 

83.52 
88.16 

91.80 



74.56 

79-22 

83.88 
88.54 

93.20 



115.96,116,481117.00 

121.50 

116,00 
130.50 
1 3 5.00 



117.52 
111.04 
116.56 
131.08 
135.60 



118.30 
112.85 

127.40 

i?i.95 
136.50 



;iji4i.72 
1 3 [147. 18 

:4;i5i.64 

55 156.10 



138,88 
143.56 

147.84 
,152.32 
156,80 



139.50I140.11I141.05 



144.00 
148.50 
15^00 
I 57-50 



144.64 
X49.16 
153.68 
158.10 



145.60 
150.15 

154.70 
159.15 



95.971 9^-19 
100.54 100.98 

105.11I105.57 
109.68 110.16 



114.15 



96.811 97.44 
101.42I102.08 



106.03 
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